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PRELIMINARY DAIA FROM THE MAY 28, 197^ 
SIMULTANEOUS EVALUATION OF 
REMOTE SENSORS EXPERIMENT 

By RoUert W. Johnson, Carmen E. Batten, David E. Bowker, 
Walter E.‘ Bressette, and Gary W. Grew 

■ INTRODUCTION 


The NASA Langley Research Center is working with the Environmental 
Protection Agency (EPA) in a joint program of developing remote sensors and 
data analysis techniques to determine synoptic pollution levels and their 
distributions. The objectives of the program are (l) to develop and evaluate 
remote sensing techniques for the detection and monitoring of substances and 
processes which affect water quality, and (2) to develop analytical techniques 
which will permit more effective use of remotely sensed data in water pollu- 
tion monitoring and environmental assessment. 

\ 

Sensors being evaluated in this program include the Multichannel-Ocean 
Color Sensor (MOCS), multispectral scanners (MSS), and multispectral photo- 
graphy (MSP). The MOCS system is an experimental airborne scanner that has 
been flight tested (e.g. Grew, ref. l) . Multispectral photography from air- 
craft platforms has been studied by Bressette and Lear (ref. 2). Multi- 
spectral scanners, which include the sensors on the LANDSaT-I satellite have 
been evaluated by Bowker, et al (ref. 3) and Klemas, et al (ref. k) . Airborne 
multispectral scanners have been developed and fli^t tested by the NASA 
Johnson Space Center and Bendix Aerosystems Division. The particular multi- 
spectral scanner flown on this mission is a Bendix Modular Multispectral 
Scanner (M2S). All of these sensors are still in a quasi-operational stage 
in terms of water quality monitoring since both the measurement and analysis 
techniques are in a state of development. In addition, evaluation of each 
of these sensors has been, to date, approached independently ; that is, by 
comparison with conventionally gathered ground truth measurements or aerial 
photographs . 

It was one of the purposes of this experiment to simultaneously collect 
data by all of these remote sensors over the same area. Then parallel 
analyses may be made and transfer of infozmation used to refine and/or extend 
the capability of each of the sensors. In addition, direct comparisons aid 
in formulation of future sensor research programs. Considering the above and 
the current status of instrument development and data interpretation at the 
Langley Research Center, the following mission objectives were established: 

1. Gather and analyze both ground truth and remotely sensed data to 
support LaHC sensor and other programs; specifically 
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a. Ground 'truth (sampling and laboratory analysis) 

b. Other sensors such as M2S and LiUJDSAT 

G, Data analysis capability to aid in interpretation of sensor 
me as ur ements 

2. Assess current effecti'veness of some remote sensing techniq^ues 
available to LaRC to assess water quality parameters. 

In'vestigators and their areas of responsibility for this effort were 
as follows : 

Principal Investigator 

M.S. Photography 

MOCS 

MSS (LMDSAT-I) 

M2S (Aircraft) 

Ground Truth & LaRC 
Laboratory Analysis 

On May 28 * 197^ s data "were collected using the above remote sensors in 
conj'unction with concurrent ground truth measurements . The latter included 
in situ measurement as well as water samples for subsequent laboratory 
analysis . 

It is the purpose of this report to provide a mission overview# a "quick 
look at the data collected and an assessment of mission effectiveness. Any 
detailed analyses of the data collected will be provided by the individual 
investigators on the mission. 


Dr. Robert W, Johnson 
V7alter £. Bressette 
Gary W . Grew 
Dr. David E. Bowker 
Dr. Robert W. Johnson 
Sc Ruth I, Whitman 
Carmen E. Batten 


LOCATIOW OF EXPERIMENTAL AREAS 


The primary e^^eriment areas were the Army Base Sewage Treatment Plant 
(ABSTP) outfall in Hampton Roads (Norfolk site) and the upper reaches of the 
James River near Hopewell (Hopewell site)# as identified in figure 1. In 
addition to the two primary sites# remotely sensed data were collected over 
the intermediate James River and the Chickahominy River, Remotely sensed 
data were collected using aircraft and satellite platforms. Aircraft were 
the NASA, Wallops Plight Center, G-5U (MOCS and I®P) at 5.3 kilometers 
(km) (17,500 ft) altitude and a Bendix twin engine Beechcraft (M2S) at 2.U KM 
(8000 ft). LANDSAT-I is a satellite platformi (700 KM altitude). Remotely 
sensed data collection occurred from about 1000 to 11 50 hours# EDT. Pli^t 
lines and times are shown in figures 1 and 2 and Tables I and II, respectively. 

In general, the aircraft started their data-toking in the Norfolk area 
at about 1000 hours, flew up "bhe James River so that data-taking in the 
Hopewell area would approximate the LANIfiAT-I overpass ( 1115 hours ) . The 
Wallops aircraft returned to the Norfolk area for an additional run at shout 
llh5 hours . 


2 


Ground truth was collected by three boats at each of the primary test 
sites (by Old Dominion University at the Norfolk site and Virginia Institute 
of Marine Sciences at Hopewell) . Sampling took place from about 0915 to 
1235 hours. In addition to the primary sites, data were collected at the 
approximate time of the LANDSAT-I overpass (III5 hours EDT) near Hog Island 
and in the Chickahominy River. Ground truth station locations and sampling 
times are shown in figure 3 and Table III, respectively. 


EXPERIMENTAL METHOD 


Remote sensors that measure electromagnetic radiation in the visible and 
near-infrared frequencies were flown over the test sites. Frequency ranges 
and bands (where applicable) are shown in Table IV. In addition to a spectral 
range of measurements, remote sensors provide data over a much greater spatial 
area than may be effectively covered by ground truth sampling methods . 

Spatial coverage and remote sensor resolution are listed in Table V. 

Multispectral Photography .- A bank of four Hasselblad cameras (as well as 
mapping cameras ) were flown at an altitude of 5.3 KM ( IT, 500 ft) on the Wallops 
aircraft. Pertinent information concerning cameras, film, filters, and 
exposure are listed in Table VI. The spectral transmittance of each filter 
is shown in figure U. Filter- film combinations were selected to enhance 
chlorophyll a,, suspended sediment, and other water quality parameters. 

Multichannel Ocean Color Sensor .- The Multichannel Ocean Color Sensor 
(MOCS) unit was flown on the Wallops aircraft with the multispectral photog- 
raphy cameras. MOCS is a visible imaging spectroradiometer which performs 
multispectral scanning electronically and has no moving parts. It measures 
the intensity in 20 spectral bands (15 nanometers (nm) spectral resolution in 
a spectral range from 400-700 nm) at each of I50 pixels across the field-of- 
view. A schematic of the optical arrangement in the MOCS and a listing of 
its specifications is, shown in figure 5* 

Multispectral Scanner .- The Bendix multispectral scanner (M2S) has 
10 bands in the visible and near-IR and a thermal band for a total of 11 bands. 
Table IV. A block diagram of the unit is shown in figure 6. Ground track 
width was about 6.8 kilometers (22,000 ft) afc the flight altitude of 
2.4 kilometers (SOOO ft). 

LANDSAT . - The LANDSAT-I satellite multispectral scanner has four bands in 
the visible and near IR, Tables IV and V. The LANDSAT-I overpass of the upper 
James River covered only test sites 2 (Hopewell) and 3 (Hog Island), figure 1. 

Ground Truth and Laboratory Analyses .- Ground truth measurements in situ 
or by water samples with subsequent laboratory analysis were made for water 

quality parameters listed in Table VII at the primary test sites (Norfolk and 
Hopewell). Less extensive sampling occurred at test site 3 (Hog Island). 

Ground truth measurements were made at fixed stations from O915 to about 
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1115 liours — "bhe latter the time of LMDSAT overpass — to obtain a measiore of 
system stability j then, after the LANDSAT pass, additional stations were 
occupied to obtain spatial coverage. 


RESULTS MD DISCUSSION 


Remotely sensed and ground truth measurements were taAen in the Han 5 >ton 
Roads and James River, Virginia, areas from about 0915 to 1235 Hours on 
Msy 28, 19T^‘ Complete ground truth measurements and remote sensor flight 
information are tabulated in Appendix A. The following sections present 
selected examples of data {imagery and photographs) obtained during the 
mission, along with a description of the data format. 

Mult^spectral photography of test site 2 (Hopewell) is shown in figure 7. 
Sunglint is obviously at least a marginal problem due to the hi^ sun angle 
at this time of the year. In addition, the sun image is increased due to 
increased water surface rou^ness caused by the wind. Sunglint covers up to 
about two- thirds of the water and in this extreme case would require about 
75 percent overlapping photography to assure complete water coverage without 
stinglint . 

Observation of frame k3 indicates suspended sediment and probably some 
bottom effects (by comparison of the number 12 and 89 B filter photographs). 
Ground truth measurements indicate the absence of chlorophyl blooms. Indus- 
trial plant discharge via Baileys Creek (located at right-center) is also 
Indicated in this frame. 

Bright areas in the center of all the photographs through the B-3 BAIED- 
Atoraic optical filters are not caused by sunglint, but are the result of 
overexposure and development of the center of the photograph. This effect 
has been shown in previous work (ref. 2) to be due to off-axis falloff and 
is apparently due to the particular filter-camera combinationj this effect 
can be avoided in future missions by using an F-nuniber of 5.6 (rather than 
the F-it used in this mission). 

Digital data were collected with the MOCS unit over the primazy test 
sites (NorfoUc and Hopewell) as well as the intermediate James River. Results 
of preliminary data analysis in the Hopewell area show industrial effluent and 
turbid water as some of the outstanding features along scan line Ul, see 
figure 8. Point by point analyses and identification were made along line Ul 
using ratios of bands, figure 9. Specific identifications, which are pre- 
liminary, are based on ground truth and photo analysis. Figure 9 is useful 
for qualitative separation of features such as land, industrial effluent, 
and turbid water. Regression analysis may be used to develop quantitative 
relationships and to identify spectral signatures. 

Screening imageiy developed from the multispeetral scanner digital*, data 
is shown in figure 10 for the three test sites. Band 5> 0.58 to 0.62 micron 
frequency (yellow spectral region) , was used since this shows gross water 
circulation patterns using sediment as a natural tracer. In addition, as 



•was observed in frame of the multispectral photograpl^ section (see fig. 7) 
industrial effluent may be seen flowing from Baileys Creek ■which is located 
in the lower center of the image. It should be recalled that since the data 
format from the M2S is digital , computerised data analysis techniques may be 
•used. In addition, spatial registration problems (which occur with micro- 
densitometer treatment of photographs, for example) are precluded, 

IiMDBAi'-I multispectral scanner imagery has the essential features of 
the airborne unit except there are only four bands , and resolution is some- 
what less (about 70 meters for LAUDSAT, 7 meters for M2S) due to the greater 
satellite altitude, LAHDSAT I imagery for Band 5 (0*6 to 0,7 microns) is 
shown in figure 11. As Has been indicated by a number of investigators (e.g. 
Klemas, et ,al ref. 4), sediment patterns are readily observed. 


COHCLUBING EEMABKS 


In general, the May 28 , 1974, data collection mission using a number 
of remote sensors in conjunction with concurrent ground truth can he con- 
sidered successful from the mission planning and operations viewpoint. 
Analysis and interpretations of the photographic and digital data have not 
been completed, however, and refinement of techniques will continue. 

Results of analyses to date are as follows: 

1. From a photogrt'phic "viewpoint the mission altitude was satisfactory. 
For the lower reach, Norf,jlk, about 90 percent of each photograph was water; 
however, In the upper reach, Hopewell, oniy about 50 percent of each photo- 
graph was water. (Mote tha; the constant 5*3 KM altitude was required by 
the MOCS.) 

2. All of the remotely sensed data in the test sites were essentially 
concurrent with, or bracketed by, ground truth measurements. 

3. There is a good deal of sunglint in the photographs since parts of 
the mission were flown during the sunglint period; however, the 50 percent 
overlapping pictures resulted in acceptable photography for nearly the 
complete river area. 

4. The F-4 number for the two B-3 BAIRD-Atomic filters (on Hasselblad 
cameras) resulted in overexposure of the center portion of each photograph. 

It is recommended that an F-5*6 number be used in future work with these 
filters . 


5. Sunglint and other environmental effects were not significant on 
the spectrometer type sensors. 

6. Suspended sediment, thus gross water circulation patterns, are 
readily detectable by all of the remote sensors. 
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. The collection of ground truxih at fixed stations until sensor overpass 
ed hy movement to additional stations appears to he an effective method 
termining system transients as -vrell as providing spatial coverage. 



APPENDIX 


See Table III i'or times of water sampling and remote sensing data 
collection. 
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NORFOLK SI 
SURFACE RUH 3 
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948 
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TTHF IEDTJt hours 

915 

935 

9 53 

1002 

1015 

1035 

1055 

IU5 

1135 

1155 

1215 

1235 

sample designation 
station 

SNl 

1 

SNIA 

1 

SN18 

1 

SNl 

1 

SNIC 

1 

SNIO 

1 

SNIE 

1 

smif 

1 

SNIG 

1 

SNIH 

1 

SNl I 
1 

SNIJ 

1 

3EPTH 

'^ETERS 

3.60 

3.60 

3.60 

3.63 

3. SO 

3. 80 

4.00 

3.60 

3.60 

3.60 

3.80 

4.0D 

SECCHI DEPTH 
METERS 

.90 

.9G 

1.10 

.90 

,90 

.90 

1.20 

.90 

I.IO 

1.20 

.80 

.93 

CHLOROPHYLL A 
. HG/m 

1.92 

1.59 

1.95 

1.49 

1,87 

1.82 

2.75 

3.13 

2.38 

3.02 

2.32 

1.61 

CHLORnPHVLL B 
MG/H3 

.27 

.16 

,13 

• O'* 

. 12 

.02 

.42 

.21 

.42 

.03 

.04 

.05 

CHLGROnHYl L C 
MC/M3 

5. A3 

3.30 

4.00 

2.75 

5.03 

3.25 

4,30 

.08 

4.42 

2.57 

3.65 

4.13 

PHAEQPHYTINS A 
MG/M3 

LO.OO 

0.00 

0. 00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

CAROTENOIDS 
MG/ M3 

,07 

.05 

.04 

.06 

. 02 

.04 

.06 

.08 

.07 

.o4 

.05 

.04 

TURBIDITY 

MG/L 

-0.00 

-0. 00 

3. 70 

-0.03 

-0,00 

-3.00 

-0.00 

3,50 

-0.00 

-0.00 

-0.00 

-0,00 

TOTAL SOLIDS 
MG/L 

10. B2 

9,95 

11. 37 

11.32 

10.80 

10.52 

11.48 

13,80 

9.40 

11.16 

18.60 

13,00 

INORGANIC SOLIDS 
MG/L 

E.39 

6.1<^ 

7.76 

—0 . 0 j 

-0.00 

-0.00 

-0.00 

6.83 

-0.00 

-0.00 

-0.00 

-0,03 

TRANSMITTANCE 

PERCENT 

1.50 

3. 00 

5.00 

1.50 

6.00 

5.50 

5.90 

4.00 

6.00 

5.00 

0.00 

1.00 

HI NO SPEED 
KNOTS 

15 ,0 

16.0 

15.0 

15.0 

12.0 

15.0 

16.0 

17,0 

16.0 

11.0 

17,0 

19.0 

HIND DIRECTION 
DEGREES 

315 

315 

315 

315 

315 

315 

315 

315 

315 

315 

315 

315 
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FLIGHT 275 
TIMES 






NORFOLK SI 3A06039 
SURF ft CE . RUN 3 

1037 7 

506 

-0 -0 

-0 -0 


948 

1149 






T THE fFOT} t HOURS 

915 

9 35 

955 

1002 

1015 

1035 

1055 

1115 

1135 

1155 

1215 

1235 

SAMPLE DESIGNATION 
STATIOM 

SNl 

1 

SNIA 

1 

SN IB 
1 

SNI 

1 

SNIC 

1 

SNID 

L 

SNIE 

1 

SNIF 

1 

SNIG 

1 

SNIH 

1 

SNII 

1 

SNIJ 

1 

CURRENT SPEED 
KNOTS 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-31 

.29 

.33 

.33 

.33 

CURI^ENT direction 
DEGREES 

-0 

-0 

-0 

-J 

-0 

-0 

-0 

116 

134 

129 

133 

131 

TIDE 

HIN. SINCE MHH 

41 

61 

81 

SB 

101 

121 

141 

161 

181 

201 

221 

241 

TEMPERATURE 
DEGREES C 

19.70 

19.45 

19. 70 

20.29 

19.95 

20.40 

20.60 

20.35 

20.95 

20.75 

20.55 

20.70 

SALINITY 

PARTS/1000 

17.590 

17.620 

17.600 

16.850 

17.500 

17,620 

17.690 

17.590 

17.690 

17.720 

17.620 

17.690 

DISSOLVED 02 
HG/L 

5.60 

5.86 

6.44 

6.18 

6.39 

6.14 

6.71 

6.20 

6,33 

6.74 

7*12 

7-15 

ACIDITY 

PH 

7.5B 

7.58 

7. 18 

7.37 

7.58 

7.53 

7,51 

7.50 

7. SB 

7.68 

7.78 

7,67 

INORGANIC N02 
MG/L 

.0123 

.0075 

.0102 

.OOB7 

.0111 

.0117 

,0QP6 

,0087 

.0093 

.0102 

.0075 

.0093 

INORGANIC NOS 
MG/L 

.1158 

,0876 

.1132 

,1904 

.0801 

,1259 

.1422 

.1418 

.0915 

.1371 

.0932 

,1416 

INORGANIC PDA 
HG/L 

,1089 

.1012 

,0930 

.3175 

,0918 

.3918 

.0965 

.0949 

,0934 

.0794 

.04B2 

.0747 

FLUO'RESCENCE 

MG/L 

-0,00 

-0.00 

-0,00 

-0.00 

-0.00 

-0.00 

-0,00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

SOLUB. ORG. CARBON 
® HG/L 

-0.0 

“0.0 

7,0 

-0.0 

-0,0 

-0.0 

-0.3 

4.0 

-0.0 

-0,0 

-0.0 

-0.0 

EXrTfiCtToN CDECKi 
MIC.-AHP/FT-CAND. 

-oloD 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0,00 

-0.00 

-0.00 

-0.00 
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NORFOLK SI 3406039 
SURFACE RUN 3 

1037 

7 506 

—0 —0 

“0 -0 


T THE :IE0T)> HOURS 

915 

935 

955 

1002 

1015 

SAMPLE DESIGNATION 

SNl 

SNIA 

SN16 

SNl 

SNIC 

STATION ‘ 

1 

1 

1 

I 

1 

EXTINCTION (SURFl 
HIC.-AHP/FT-CAND. 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

EXTINCTION (.5 tt) 
MIC.-AHP/FT-CAND. 

- 0.00 

- 0.00 

- 0,00 

- 0.00 

- 0.00 

EXTINCTION II. HI 
’ MIG.“AMP/FT-CAND. 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

EXTINCTION 11. 5M) 
HIC.-AHP/FT-GAND. 

- 0.00 

- 0.00 

- 0.00 

—0 . 00 

- 0.00 

EXTINCTION (2. H) 
MIC.-AHP/FT-CAND. 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

CURRENT SPEED-IH 
KNOTS 

- 0.00 

- 0.00 

- 0,00 

- 0.00 

- 0,00 

CURRENT OIR.-IM 
DEGREES 

-Q 

-0 

-0 

-0 

-0 

PARTICLES/ HICRO-LTR 
(0-. 5 MICRON BAND! 

D.OOO 

.253 

0.000 

0.000 

.503 

P ART I CL E S / MI C RO-L TR 
[, 5-1 MICRON BAND) 

0.000 

.503 

0.000 

0.000 

2.270 

PARTICLES/HICRO-LTR 
11 - 2 ;, MICRON BAND) 

37.900 

49.000 

26.000 

26.300 

54.800 

partigles/hicro-ltr 

12-4. MICRON BAND) 

71.900 

53.500 

50.300 

55,200 

46.600 

PARTICLES/MICRO-LTR 
14-8. MICRON BAND) 

23.500 

27.000 

17.900 

17.400 

13.400 

PARTICLES/HICRO-LTR 

5,270 

8 . 830 

55.200 

4.040 

6,290 


ta-16 MICROM BAND1 


WALLOPS PLIGHT 275 
TIMES 


948 

1035 

1149 

1055 

1115 

1135 

1155 

1215 

1235 

5N10 

SNIE 

SNIP 

SNZG 

SNIH 

SNl I 

SNiJ 

1 

1 

1 

1 

1 

1 

1 

-3.00 

- 0.00 

’- 0.00 

-3.00 

- 0.00 

- 0.00 

- 0.00 

- 0,00 

-O.OG 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0,00 

- 0,00 

- 0.00 

- 0,00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0,00 

- 0.00 

- 0.00 

- 0.00 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

0.000 

-253 

.503 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

,756 

0.000 

I. 010 

0.000 

0,000 

27.000 

51.900 

46.600 

25.500 

42,100 

39.400 

33. 300 

42.100 

120.000 

lOl.OOD 

48.600 

93.200 

73,200 

58.400 

15,900 

38.400 

42,100 

20.900 

30.300 

23.700 

24,000 

2.270 

■9,570 

9.570 

6.050 

6.290 

6.780 

6.780 


BENDIX flight 92 LANDSAT-I IMAGE 1674-15131 
LOCATION-BOAT TAPE TIME LINE COL TAPE TIME LINE COL 


NORFOLK 01 34Q6039 

DEPTH RUN 3 

1037 

7 506 

-0 -0 

-0 “0 


riMF tFDT), HOUiJS 

915 

935 

955 

ini': 

1035 

SAMPLE DESIGNATION 

DNl 

DN lA 

DN IB 

DNIC 

DNID 

STATION 

1 

1 

1 

1 . 

1 

DEPTH 

HETERS 

-0,00 

-0.00 

-0.00 

-0. 00 

-0.00 

SECCHI DEPTH 
’^ETFRS 

-0.00 

-0,00 

-0.00 

-O.oo 

-0.00 

CHLOROPHYLL A 
MG/H3 

1.93 

2.03 

1.95 

2.05 

2.75 

CHLOROPHYLL B 
HG/N3 

.21 

.29 

.20 

.16 

.^7 

CHLOROPHYLL C 
MG/M3 

3.58 

6.20 

4.48 

4.20 

4.58 

PHABOPHYTINS A 
HG/H3 

0.00 

0.00 

0.00 

0.03 

0.00 

CAROTENOIDS 

MG/H3 

.05 

0.00 

.03 

.04 

.07 

TURBIDITY 

MG/L 

-0.00 

-0.00 

-0.00 

3.60 

-0.00 

TOTAL SOLIDS 
MG/L 

20.46 

8.08 

10.91 

7.96 

a. 92 

INORGANIC SOLIDS 
HG/L 

13.30 

4.90 

5.20 

-0. 00 

-0.00 

TRANSMITTA nce 
PERCENT 

-n.oo 

-n.on 

-0. DO 

-0.O.J 

—0 . uO 

P INO SPEED 
KNOTS 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

HIND DIRECTION 
^ DEGREES 

-0 

-0 

-0 

-0 

-0 


HALLQPS FLIGHT 276 
TIMES 


948 1149 


1055 

1115 

1135 

1155 

1215 

1235 

DNIE 

DNIF 

DN16 

DNlH 

ONII 

DNIJ 

1 

1 

1 

1 

1 

i 

-3,00 

-0.00 

-0.00 

-0.00 

-O.OD 

-0,00 

-0.00 

-0.00 

-0.00 

-0,00 

-0,00 

-0.00 

2.93 

2.97 

2.60 

2.82 

2.23 

3.63 

.42 

.24 

.26 

.09 

,15 

.71 

6. 53 

5,53 

3.88 

4.02 

3.23 

6.7B 

0.30 

0,00 

0.00 

0.00 

0.00 

. 0.00 

.07 

,08 

-07 

.05 

,05 

.05 

-0.00 

4.40 

-0.00 

-0.00 

-0.00 

-0.00 

13.36 

14.52 

13.64 

14.04 

16.04 

11.08 

-0.00 

10.00 

-0.00 

-0.00 

-0.00 

-0,00 

— D <00 

“0.00 

— o. i>0 

-i/. 00 

-0.00 

-0.00 

-0,0 

-0.0 

“0.0 

-0.0 

-0.0 

-0.0 

“0 

-0 

-0 

-0 

-0 

-0 


BENDIX FLIGHT 92 LANDSAT-I IHAGF 1674-15131 
LQCATIQN-BOAT TAPE' TIME LINE CC'L TAPE TIME LINE COL 


NORFOLK 

DEPTH 

01 3406039 

RUN 3 

1037 

7 506 

-0 -0 

-0 -0 


TIME t EDI > 

, HOURS 

915 

935 

955 

1015 

1035 

SAMPLE DESIGNATION 
STATION 

DNl 

1 

ONIA 

1 

DNIB 

1 

DNIC 

1 

DNIO 

1 

CURRENT SPEED 
KNOTS 

-0.00 

-0.00 

-0. 00 

-0.00 

-0,00 

CURRENT DIRECTION 
DECREES 

-0 

-0 

-0 

-0 

-0 

■TIDE 

MIN- SINCE MHW 

-0 

-0 

~o 

-0 

-0 

TEMPERATURE 
DEGREES C 

20.15 

20,48 

20. 36 

20*60 

21.35 

SALINITY 

PARTS/tOOO. 

17.560 

17,600 

17,550 

17.560 

17.600 

DISSOLVED 

MG/L 

02 

5.97 

7,01 

6.52 

6,42 

6.29 

ACIDITY 

PH 


7.49 

T. 58 

7, 54 

7.55 

7,54 

INORGANIC 

MG/L 

N02 

.0072 

,0099 

.0089 

.0093 

.0087 

INORGANIC 

HG/L 

N03 

.1483 

,0618 

.1143 

.1515 

.1516 

I NORGANI C 
HG/L 

PD4 

.1089 

.1105 

.1385 

.0918 

,0933 

FLUORESCENCE 

HG/L 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

SOLUB. DRG 
MG/L 

. CARBON 

-0.0 

-0.0 

4.0 

"0 • O 

-0.0 

EXTINCT ION 

(DECK) 

-0.00 

-0.00 

-0.00 

“0.00 

-0. 00 


HIC.“AMP/FT-CAND. 


WALLOPS FLIGHT 276 
TIMES 

948 1149 



1055 

1115 

1135 

1155 

1215 

1235 

DNIE 

DNIF 

ONIG 

DNXH 

DNll 

DNIJ 

1 

1 

1 

1 

1 

1 

-0.00 

-0.00 

-0.00 

-0.00 

-0,00 

-D.QO 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

21.39 

21.43 

21.41 

21.80 

21.66 

21.33 

17.670 

17.660 

17.670 

17.700 

17.620 

17,640 

6.12 

6.35 

6.82 

6,52 

7.25 

6,&6 

7,53 

7.48 

7.57 

7.64 

7,74 

7.61 

.0087 

-0117 

.0081 

.0093 

.0081 

.0099 

.1378 

.1609 

.1517 

.1133 

.0S6C 

.1125 

,0965 

.0934 

.0887 

.0778 

.0560 

.0872 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

“0.0 

4.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0,00 

-0.00 

-0,00 

-0.00 

-0,00 

-0.00 


» 



* . 

X: 

■}], 

6ENDIX FLIGHT 92 

uaCATTDN-BOAT TAPE TIME LINE COL 

NORFOLK D1 3406039 1037 7 506 

DEPTH RUH 3 

LANDSAT-t IMAGE 1674-15131 
TAPE TIME LINE COL 

-0 -0 -0 -0 

WALLOPS 

948 

flight 276 
TIMES 

1149 



- 



■ TIHE lEOTlt HOURS 

915 

935 

955 

1015 

1335 

1055 

1115 

'1135 

1155 

1215 

1235 


SAMPLE DPSIGNATION 

DNl 

ONIA 

nwiB 

DNK. 

DNIO 

9N1F 

ONIF 

DNIG 

DNIH 

ONII 

ONIJ 

O P 

STATT'". 

1 

1 

1 

t 

1 

1 

- 

1 

- 1 

1 

1 

*=sl pi3 
O 

o « 

EXTINCTION ISURF) 
HIC.-AMP/FT-CAND. 

-0.00 

-0,00 

-0.00 

f 

— D . 0 j 

- -0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0,00 

-0.00 

§1 

EXTINCTION t. 5 H) 
HIC,-AMP/FT-CAND. 

-0.00 

-0,00 

-0.00 

-0.00 

-0,00 

-3.00 

-0,00 

-0,00 

-0,00 

-0.00 

-0,00 


EXTINCTION 11- HI 
HIC.-AMP/FT-CAND. 

-0.00 

-0.00 

-0.00 

-0.00 

-0,00 

-0.00 

-0,00 

-D.ao 

-0.00 

-0.00 

-O.QO 

<» 

EXTINCTION {1,5HI 
_ MIC.-AMP/FT-CAND. 

-0. 00 

-0.00 

-0.00 

-0.00 

-0,00 

-0.00 

-0.00 

-ti.OD 

-0,00 

-0.00 

-0.00 


EXTINCTION 12. HI 
htc.-ahp/ft-cano. 

-0.00 

-0.00 

-0. 00 

-Q.oa 

-0,00 

-3,00 

-0.00 

-0.00 

-0,00 

-0.00 

-o.on 


current SPEED-IM 

KNOTS 

-Q.QO 

-0,00 

-0, 00 

-0.00 

-0,00 

-0.00 

-0.00 

-0.00 

-D.OO 

-0,00 

-0,00 


CURRENT OIR.-IM 
OEGREES 

-0 

-0 

-0 

-3 

-0 

-0 

-0 

-0 

-0 

-0 

-0 


3ARTIGLES/HICR0-LTR 
to-. 5 MICRON 8AN0J 

0.000 

0.000 

0.000 

I.SIO 

0.000 

0,000 

0.000 

0.300 

O.OOQ 

0.000 

0,000 


PARTICLES/HIGRO-LTR 
t. 5-1 MICRON BAND) 

0.000 

O.QOO 

0.000 

2.020 

2.530 

0.000 

.503 

1.310 

.126 

0.000 

0.000 


RARTICLES/MIC RQ-LTR 
11-2. MICRON BANO) 

37.400 

53,900 

21.200 

44.500 

45.300 

28,300 

36.100 

52.700 

53.500 

38.200 

84.200 

■; 

P ARTIC L EE/ MIC RO-LTR 
(2-4. MICRON BAND) 

73.600 

71,900 

42i.ia0 

42.100 

82.200 

44,130 

62,500 

101.000 

94,400 

63.300 

87.100 


PARTICLES/HICRO-LTR 
14-8. MICRON BAND): 

23,700 

30.100 

13,400 

16.400 

26.500 

20.000 

22.500 

33.100 

37.400 

24.500. 

2S.8Q0 

1 

" particles/micro-ltr 

tC-^l 6 MICRON BAND) 

5.p,0 

lUioo 

2 .270 

4,040 

4.5 30 

5. 8DQ 

4.780 

7.560 

9.070 

5.800 

10.300 



flENDIX FtlGMT 92 LANDSAT-I IMAGE 1674-15131 WALLOPS FLIGHT 276 


locatidn^boat tape 

TIME.. LINE 

COL 

TAPE TIME 

LINE COL 


TIMES 





NORFOLK .2 34060.39 

SURFACE ; ' RUN 3 

1037 17 

504 

-0 -0 

-a -0 


948 

1149 





TIME (EOT)t HOURS 

915 

935 

9 55 

1015 

1035 

1055 

1115 

1135 

1156 

1215 

1235 

SAMPLE DESIGNATIGN 
STATION 

SN2 

2 

SN2A 

2 

SN2B 

2 

SN2C 
2 . 

SN2D 

2 

SN2E 

2 

SN2F 

2 

SN28 
BUOY 13 

SN2H 
BUDY 12 

SN2I 
BODY 10 

5N2J 
BUDY 11 

OEPTH 

HETERS 

3.50 

3. 50 

3.50 

3.50 

3,50 

3.50 

3.50 

6.00 

5.50 

6.10 

5.20 

SECCHI DEPTH' 
HETERS 

.85 

.89 

l.OZ 

'.94 

1.00 

.94 

1.06 

1.10 

.. „ -.79 

.89 

.82 

CHLGROPHy LL A 
HG/H3 

2.52 

2.75 

3.23 

3.43 

1.65 

2.85 

2.68 

2,68 

3.82 

1.75 

2.73 

SHLGRQPHyLL B 
HP/M3 

,23 

.04 

.51 

.24 

.49 

.08 

.16 

.16 

.12 

.03 

.12 

"HinROPHYLL C 
MG/H3 

A. 02 

4.76 

7.13 

6.75 

7.25 

3.98 

5,30 

3.03 

‘ 6,12 

3.40 

3.97 

OHAEOPHVTINS A 
HG/M3 

0.00 

0.00 

0, 00 

0.00 

IQ. 00 

3.30 

0.00 

0.00 

0.00 

o.op 

O.OD 

sargtemdids 

HG/H3 

.04 

,04 

.05 

.06 

,06 

.07 

.04 

.06 

.05 

.05 

.05 

TURBIDITY 

HG/L 

-0.00 

-0.00 

4.20 

-0.00 

-O.OD 

-0.00 

3.60 

-0.00 

-0,00 

-0.00 

-0,00 

TOTAL SOLIDS 
HG/L 

13.19 

11.90 

9.30 

ll.*08 

8.80 

10.04 

9-13 

10.12 

17,72 

12.24 

11.56 

fNaRGANIC SOLIDS 
HG/L 

10,10 

5.70 

6.30 

-0.00 

-0,00 

-0.00 

5.90 

-0. 00 

-0.00 

-0.00 

-o.op 

TRANSMITTANCE 

percent 

-0,00 

-0.00 

-0.00 

-O.Od 

-0.00 

-3 .30 

-0.00 

-0.00 

-O.OD 

-0.00 

-0.00 

WIND SPEED 
KNOTS 

-0.0 

-0.0 

-0,0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0,0 

-0,0 

-0.0 

rflNO DIRECTION 

-0 

-0 

-0 

'0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 


DEGREES 


BENDIX flight <32 LANDSAT-I IH&GE 1&74-15131 


LOCATION- BOAT TAPE 

TIME: LINE 

COL 

TAPE TIME 

LIME COL 


NORFOLK 2 3406039 

SURFACE RUNS 

1037 17 

504 

-0 -0 

-0 -0 


TIME (EDt j > HOURS " 

915 

9 35 

955 

1015 

1035 

• SAMPLE DESIGNATION 

SN2 

SN2A 

SN2B 

SN2C 

SN20 

STATION 

2 

2 

2 

2 

2 

CURRENT SPEED 
KNOtS 

.19 

.21 

.21 

.10 

,12 

CURRENT DIRFCTION 
DEGREES 

202 

142 

177 

167 

167 

TIDE 

HIN, SINCE MHH 

-0 

-0 

-0 

-0 

-C 

TEMPERATURE 
DEGREES C 

19,94 

19. ao 

19,50 

20,10 

19.42 

SALINITY 
PARTS/ 1000 

17.560 

17.630 

17.570 

17,560 

17.570 

DISSOLVED 02 
HG/L 

6.52 

6, 50 

6. 29 

6,27 

5,91 

ACIDITY 

PH 

7.70 

7.75 

7.74 

7.70 

7,80 

INORGANIC N02 
MG/L 

-Dill 

.0089 

.0087 

.0087 

,0093 

INORGANIC N03 
MG/L 

.1308 

.0728 

.1477 

,1015 

.1149 

TNORGANIG P04 
HG/L 

.1105 

.0856 

.0894 - 

■0.0000 - 

0.0000 

FLUORESCENCE 

HG/L 

-0.00 

-0.00 

-0.00 

-O.OO 

-0.00 

SOLUB* DRG. CARBON 
^^HG/L 

-0.0 

-0.0 

4.0 

-0.0 

-0.0 

EXTINCTION (DECK) 
HtC.-ArtP/FT-CANO. 

-0 .00 

-6,00 

-0.00 

-0.00 

-0.00 


WALLOPS FLIGHT 276 
TIMES 


948 

1149 


' 



1055 

1115 

1135 

1155 

1215 

1235 

SN2E 

2 

SN2F 

2 

5N2G 
3U0Y 13 

SN2H 
BJDY 12 

SN2I 
BUOY 10 

5NZJ 
BUOY 11 

.16 

,35 

.35 

.41 

.16 

.58 

157 

157 

157 

172 

112 

202 

-0 

-0 

-0 

-0 

-0 

-0 

19,99 

20.20 

19.80 

19,38 

19,78 

19.75 

17.610 

17,640 

17.720 

17.140 

17.050 

17-220 

7.08 

6,35 

6.54 

7.7B 

5,89 

7.20 

7, 74 

7.74 

7.74 

7.98 

7.91 

7.99 

,0123 

.0096 

.0087 

.0057 

.0072 

.0066 

,0983 

.0978 

• 1904 

.0951 

,0916 

■ .0812 

-0,0000 

-O.OQOO 

-0.0000 

-0.0000 

-Q.OOOO 

-0,0000 

-0.00 

-0.00 

-0.00 

-o.ou 

-0.00 

-0.00 

-0.0 

2.0 

-0.0 

-0.0 

-0.0 

-0,0 

-0.00 

-0.00 

-0.00 

-0.00 

-D.OD 

-0.00 


BENDIX FLIGHT 92 LAND5AT-I IMAGE X674-15131 H&LLDPS FLIGHT 276 


LOCATION-BOAT TAPE 

TIME LINE COL 

TAPE TIME 

LINE COL 


TIMES 




NORFOLK 2 3A06039 

SURFACE RUN 3 

1037 

17 504 

-0 -0 

-0 -0 


948 

1149 




TIME ( EOT) r Hours 

915 

935 

955 

1015 

1035 

1055 

Ills 

1135 

1155 

1215 

SAMPLE DESIGNATION 

station 

SNZ 

2 

SN2A 

2 

SN2B 

2 

SN2C 

2 

SN2D 

2 

SN2E 

2 

SN2F 
' 2 

SNZG 
3UDY 13 

SN2H 
BUOY 12 

SNZI 
BUOY 10 

EXTINCTION (SURFJ 
HIC.-AHP/FT-CAND, 

-0.00 

-0.00 

-0. 00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

EXTTHCTTON (.5 H) 
HIC/^AHP/FT-CANDi, 

-0.00 

-0.00 

-0.00 

“0.00 

-0.00 

-0.00 

-0.00 

-0. 00 

“0.00 

-0.00 

EXTINcrtON (1. HI 
■MIC.-AHP/FT-CAND. 

-0.00 

-0.00 

-0,00 

-0.00 

“U.OU 

-0.30 

-0.00 

“O.DO 

-O.OQ 

-0,00 

EXTINCTION (1.5H) 
HIC«-AHP/FT-CAND. 

-0,00 

-0.00 

'0.00 

-0.00 

-0,00 

-0.00 

-0.00 

-0,00 

-0.00 

-0.00 

EXTINCTION (2. HI 

hic.-ahp/ft-gand. 

-0,00 

-0.00 

-0.00 

-0.00 

-0.00 

-0,00 

-0.00 

“0.00 

“0.00 

-0.00 

CURRENT SPEEO-IH 
KNOTS 

-0. 00 

-0.00 

-0,00 

-O.QO 

-0.00 

-D.DO 

-0,00 

-0.00 

-0,00 

-0,00 

CURRENT DIR.-IH 
OEGREES 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-Q 

-0 

-0 

PARTICLES/MICRO-LTR 
C0-.5 MICRON BAND! 

1.510 

.503 

0.000 

0.000 

.503 

0.000 

0.000 

0.000 

0.000 

0.000 

PAR T 1 CLE S / M I C RO-LTR 
t.5-X MICRON BAND! 

1.510 

4.040 

0.000 

0.000 

2.270 

0.000 

0.000 

0.000 

0.000 

0.000 

P ART ICLES/HtC RtJ-LTR 
U-2^ MICRON BAND) 

63.800 

&5.800 

31.300 

36.400 

53.100 

16.400 

27. 800 

37,400 

41.300 

34.400 

particles/hicro-ltr 
I2-A. MICRON QANDI 

75.200 

72.300 

51.500 

63.300 

54,300 

36.400 

37.400 

67.400 

86.200 

58.400 

P ART IC L ES / H IC R O-L TR 
(4-8. MICRON BAND! 

29.800 

20, 200 

15.900 

19,700 

16.400 

13.400 

12.100 

26.300 

31.300 

25.500 

PARTtCLE$/HICRO-LTR 

10.600 

7.320 

5.030 

6.290 

4.040 

5.800 

3.540 

6,290 

9.850 

6.540 


18-16 MltfiaW BAND! 



X23S 

SN2J 
BUOY H 

- 0=00 

- 0.00 

- 0.00 

V 

- 0.00 

- 0.00 

- 0,00 

-0 

0.000 
0.000 
28.500 
52.700 
18. 700 


32.800 


BEWDIX FLIGHT 92 LAMDSfiT-I tHAGF If. 74-15131 WALLOPS FLIGHT 275 
LOC&TIOH-BOAT TAPF TIME LIN^ COL TflPE TIME LINF COL TIMES 


NORFOLK 3 906036 

SURFACE RUW 3 

1037 1353 

509 

-0 -0 

-0 -0 


948 

1149 






TIME (EOT) , HOURS 

915 

935 

9 55 

loil 

1035 

1055 

1115 

U35 

1155 

1215 

X23S 


SAMPLE DESIGNATION 

SN3 

SN3A 

SN39 

SN3C 

SN30 

SN3E 

SN3F 

SN3G 

SN3H 

SN3I 

SN3J 


STATION 

■ 3 

3 

3 

3 

2 

3 

3 

BUiY 15 

BJ3V 14 

FL 17 

BUDY 17 


3EPTH 

METFRS 

4.12 

4.12 

4.12 

4.12 

4.12 

4.12 

4,12 

U.9J 

14.80 

10.00 

' 11.60 


SECCHI DEPTH 
MFTFRS 

.84 

.85 

.83 

1.00 

1.00 

I.IO 

l.U 

1.3Q 

.93 

l.io 

1.13 


CHLORnPHTLL A 
HG/M3 

1.31 

1.39 

2. 28 

3.20 

1.95 

2.08 

2.37 

2.97 

2.90 

2,37 

... 2.68 


chlorophyll B 

MG/H3 

.20 

.25 

.21 

.12 

.34 

.26 

.22 

.11 

.11 

.30 

.22 


chlorophyll c 

2.96 

3.28 

2.57 

3.53 

4.62 

4.02 

4.13 

3,73 

3.27 

3.88 

5.32 


HG/H3 

PHAEOPHYTINS A 

0.00 

0.00 

0 . oo 

0.00 

-10,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


MG/H3 

CAROTENOIDS 

MG/K3 

.05 

.06 

.07 

.0'’ 

.06 

.08 

.07 

.07 

.07 

.OB 

.07 


T UR BIO TTY 

mg/l 

-0. 00 

-0.00 

4.30 

-O.LIJ 

“0.00 

-0.00 

4.00 

— u. 00 

-0.00 

-0.00 

-o.do 

SI 

total solios 
HG/L 

14.34 

10.17 

11.52 

8,28 

12.00 

10.12 

9.67 

Sif.O 

21.52 

9.04 

10.96 

II 

INORGANIC SOLIDS 
HG7L 

6.77 

7.33 

4,03 

-0,00 

“0.00 

-0.00 

6.91 

-0.00 

-0,00 

-0.00 

-0.00 

TRANSMITTANCE 

PERCENT 

-0.00 

-0.00 

-0.00 

—0 . ul» 

—0. Ou 

— 0 * 00 

-0.00 

-0.00 

-o.oo 

-0.00 

-0.00 


WIND SPEED 
KNOTS 

-0.0 

-0.0 

-0,0 

-Q. ) 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 


WIND DTRECnON 
DEGREES 

-0 

-0 

-0 

-Q 

-0 

-0 

-0 

-0 

-0 

-0 

; -0 




i BEND IX FLIGHT 

' LDCATinN-aOAT TAPF TIMt LINE 

92 

COL 

LflMDSAT-I IMAGE UVA-ISIBI 
TAPE TIME LINE COL 

WALLOPS 

flight 276 
TIMES 




n- , NORFOLK 3 806036 

SURFACE RUN 3 

1037 1353 

509 

-0 

-0 

-0 -0 

943 

1149 





> TIME {EDTJ, HOURS 

91 * 

9 35 

955 


m? 1035 

135F 

U15 

1135 

1155 

1215 

1235 

^SAMPLE DESIGNATION 
STATION 

SN3 

3 

SN3A 

3 

SN3B 

3 


SN3C SN3n 

3 3 

5N3E 

3 

SN3F 

3 

SN3S 
BUOY 15 

SN3H 
BJ3Y 14 

SN3I 
FL 17 

SN3J 
EU3Y 17 

CURRENT SPEED 
KNOTS 

.43 

.37 

.31 


.54 .72 

.54 

.54 

.43 

.43 

.27 

.54 

•' CURRENT OIRECTION 
DEGREES 

180 

180 

180 


180 180 

ISO 

180 

160 

180 

ISO 

180 

, , T-TDE 

U. MIN. SINCE HHW 

-0 

-0 

-0 


-•) -0 

-0 

-0 

-3 

-0 

-0 

-0 

" TEMPERATURE 
V DEGREES C 

20.20 

20. 2U 

20.30 


?0.2b 20.5b 

23.60 

2^.53 

20.23 

19.60 

20.50 

20.20 

salinity 

PARTS/IOOQ 

17.120 

17.090 

16.940 


I7.i*l0 16.660 


17.040 

17.610 

17.440 

17.600 

17.650 

f DISSOLVED 02 
V MG/L 

6.AA 

5.B8 

6.14 


7.01 5.42 

7.07 

5.99 

6.37 

7.35 

6.48 

6.37 

: AClniTY 
T PH 

7.A7 

7,A0 

7.44 


7,53 7.42 

7.44 

7.49 

7,61 

7.58 

7,63 

7.51 

' INORGANIC NQ2 
t;! MG/L 

.0093 

.0093 

.00 78 


.0393 .0105 

.3123 

,om 

.0396 

.0078 

.3105 

.0087 

|v INORGANIC N03 
V MG/L 

.1036 

.1567 

.1525 


.1425 .1007 

.0695 

.0623 

.1383 

.0953 

,1499 

.1403 

b INORGANIC PDA 
b; HG/L : ■ ^ 

.2241 

.2428 

.3004 

- 

0,000) -0.0030 

-0.0000 

-0. 0000 

-0.0000 

-3.3003 

-0.0000 

-3. OODO 

b fluorescence 

|| HG/ L 

-u.ou 

-b. 0l» 

-0.00 


*'0*0ij oo 

-3.00 

-0.03 

-b. 00 

-0,00 

-0.00 

-0.00 

% SOLUB. ORG, CARBON 

r mg/l 

. 

fc. EXTINCTION lOECKJ 
MIC.-AMP/FT-CAND. 

-3,0 

-0.0 

5.0 


-0.3 -0.0 

-3.0 

4,3 

-3,0 

-0.0 

-0,0 

-0,0 

-*0.00 

-0.00 

-0.00 


-0,00 -0.00 

-3.0b 

-0.03 

-0.03 

-O.OJ 

-O.DO 

-0,00 

', 1 ' 












t' ■ 











I 


BENOTX FLIGHT 

92 

LANDSAT-I IMAGE l^74- 

-15131 

WALLOPS 

FLIGHT 276 


.... 



LOCATrON-DOAT TARt 

TIME LINE 

COL 

TAPE TTHP 

LINE :0L 


TIMES 





WORFOLK 3 806036 

1037 1353 

509 

-0 -J 

-J 


948 

1149 





SURFACE RUN 3 












TIME {EDTJ » HOURS 

91S 

935 

955 

101-: 

1035 

1055 

U15 

1135 

1155 

1215 

1235 

SAMPLE OEStGNATIQN 

SN3 

SN3A 

SN30 

SN3r 

SN3D 

SN3E 

SN3F 

SN33 

SN3H 

SN3I 

SN3J 

STATrOM 

3 

3 

3 

3 

3 

3 

3 

iunv 15 

BUOY 14 

FL 17 

BUDY 17 

EXTINCTION (SURF! 

-O.OD 

-0.00 

-0,00 

-0.00 

-0.00 

-0.00 

-0,00 

-0.00 

-0,00 

-O.OD 

-0,00 

MIC.-AHP/FT-CAND. 












EXTINCTION 1.5 M) 

-0. 00 

-0.00 

-0, uO 

— 0 mij-a 

— J . UO 

— 0 • OO 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

MIC.-AMP/FT-CAMD. 









- — 



EXTINCTION a. M) 

-0.00 

-0.00 

-0.00 

-0,03 

-0,00 

-3.00 

“0.00 

-0.00 

-0,00 

-0.00 

-0.00 

'HIC-r-AHP/FT-CAND. 












EXTINCTION 11. 5N) 

-0.00 

-O.OD 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-Q.DO 

-0.00 

HTC.-AHP/FT-CAND. 












EXTINC’^IUN 12. MI 

-0.00 

-0.00 

—0, 00 

-0.0 J 

-O.Uu 

—0 . oo 

— «>. 00 

-0. 00 

-0,00 

-0.00 

-0.00 

HiC.-AHP/FT-CAND. 












C UR RENT SPEED-XM 

-0,00 

-0.00 

-0.00 

“0.00 

-0,00 

-0.00 

-0.00 

-0,00 

-0.00 

“0,00 

-0.00 

KNOTS 












CURRENT OIR.-XM 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

DEGREES 












PARTTCLFS/MICRO-LTP 

0* 000 

O.OOo 

0.000 

3 .00 J 

.253 

v^.300 

0,003 

,253 

0.000 

0.000 

0.000 

to-, 5 MICRON GANOl 












P ARTICLES /MIC RO-LTR 

0.000 

0.000 

0.000 

2.530 

3.790 

1.770 

0.000 

.756 

0.000 

1.010 

2.270 

1.5-1 HICR ON BAND! 












papticles/hicro-ltr 

60.100 

18.900 

40.800 

41.300 

59.700 

60.500 

50.700 

36.100 

47.40U 

35.400 

31-600 

U-2. MICRON BAND) 












PARTICLFS/MICRO-LTR 

1 ?4. 000 

31.100 

as.ouo 

97.1«>J l3L,00u 

119,000 

no .000 

76.400 

90.300 

71,100 

77.200 

(2-4, MICRON BAMD1 












PA RT tCL E S/ M I C RO-L T R 

<^3.300 

14.400 

35,400 

28.503 

40.600 

41.300 

32.400 

25,200 

35.900 

23.200 

26.300 

I4-a. MICRON 0ANDI 












^PARTrCLES/MICRfi^LTR 

14,200 

3,240 

10.100 

6,290 

11.400 

12.100 

8.050 

0,780 

10.600 

7.320 

7.560 


(8-16: MI : RUM BAMD) 



BEWOIX FLIGHT 92 LANDSAT-I IMAGE IA74- 15131 WALLOPS FLIGHT 276 


LaCATraN-QOAT TAPE 

TIME LINF 

COL 

TAPE TIME 

LIMF COL 


TIM^S 



HOPEWFLLSl 3415049 

SURFACE Run E 

1113 782 

507 6741313 1115 

1491 463 


1036 

-0 



riHE (EOT), HOURS 

955 

1015 

1035 

1J55 

1115 

1135 

U55 

1215 

1235 

SAHPLE DESIGNATION 

SHIB 

SHIC 

SH 10 

SHI'- 

SHIF 

SHIG 

.SHIH 

SHIT 

SHU 


STATION BUOY RIO^-BUOY RlOtBUOY R106BU0Y RIO' BUOY RlOftOJOY R106PU0V R100DJ3Y RN96BJDY RN94 


3FPTH 

METERS 

8.50 

8.50 

B.'^O 

8.53 

7,90 

7 . 9 u 

7.30 

9 . 20 

8.20 

SECCHI DEPTH 
METERS 

.42 

.42 

.43 

.47 

.49 

.41 

.37 

.39 

,41 

chlorophyll a 

HG/M3 

13.67 

17.41 

18.85 

16.54 

17.46 

15.51 

15,76 

19.50 

19,50 

chlorophyll b 

MG/H3 

3.60 

3,02 

1.30 

,10 

1.75 

.38 

4,09 

.52 

.45 

chlorophyll c 

HG/H3 

8.15 

10,47 

3.99 

1.57 

6.29 

2.55 

.55 

4.70 

5.79 

PHAEOPHYTINS A 
HG/M3 

0.00 

0.00 

0.00 

0.03 

0.00 

3.00 

0,03 

0.00 

0.00 

carotenoids 

HG/H3 

- 0.00 

- 0.00 

- 0.00 

- 0.03 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

TURBIDITY 

HG/L 

- li . 00 

18.00 

“0. DO 

—a.Oj 

17 .GJ 

-U.DO 

- 0,00 

— Li . 00 

- 0,00 

total SOLIDS 
MG/L 

34.40 

24 , 60 

29 . 20 

23.00 

20.20 

31.80 

31*60 

34.40 

47,60 

INORGANIC SOLIDS 
MG/L 

26.60 

22.60 

20.60 

18.40 

21.60 


26.40 

34.00 

39.20 

TRANSMITTANCE 
PERCENT . . 

■^ 0.00 

-O.Oj 

- 0.00 

- 0.00 

- 0.00 

- 0,00 

- 0.00 

- 0.00 

- 0.00 

(ilND SPEED 

• Mbti: : : 

- 0,0 

- 0.0 

- 0.0 

- 0.0 

- 0.0 

- 0.0 

- 0.0 

- 0,0 

- 0.0 

rflND DIRECTION 
OEGREFS 

-0 

-0 

-0 


-J 

-0 

-0 

-0 

-0 


« 



BEND IX FLIGHT 

92 

LANPSAT-I image 1^74- 

-15131 

WALLOPS 

FLIGHT 27 

j. 



LOCATTON-eriAT ' 

TAPE 

TINE LINE 

COL 

TAPE TIME 

LIN'^ :0L 


TtVFS 




HdPFWElLSl 3415QA9 

1113 7B2 

507 A741313 1115 

1491 463 


1036 

-0 




SURFACE 

PUN 6 











riME tEDT I t HOURS 

v: 955 

1015 

1035 

105" 

1115 

1135 

1155 

1215 

1235 


SAMPLE OESTGMA''’ 

TON 

SHIB 

Sine 

SHID 

SHIP 

5H1F 

SHIG 

SHIH 

SHII 

SHU 


station 

BUOY RIOSBUOY RtOSBOnY RlOfeBUOY RIOftSUOY BlOfaBJOY R106BUDY RlOOBJOY R'J96BJ0Y RN9A 


CURRENT SPEED 


. : .42 

,32 

.62 

.00 

.99 

.80 

1.50 

1.80 

1.50 


KNOTS 












Current direction 

190 

2 65 

190 

2IJ 

195 

250 

280 

265 

- . 270 


DEGREES 












TTDE 


5 

25 

45 

65 

B5 

105 

125 

145 

165 


MIN* SINCE MHH 












TEMPERATURE 


22,50 

22.50 

22.40 

22.60 

22.60 

22. BO 

22.40 

22.50 

22.60 


OEGRE'^S C 












SALINITY 


.116 

.0‘B7 

.104 

,096 

.097 

.10& 

.094 

. 082 

'.082 


Pa RTS/ 10 00 












DISSOLVED 02 


6.17 

6.05 

5.99 

6.09 

5.89 

5.79 

5.69 

5,89 

6.23 

sS 

:NG/-L' ■■ . ^ ^ ^ 












ACinTTY 
PH. ■ 


6.90 

6,90 

6. 00 

5, 50 

5,50 

5.70 

5.60 

5.40 

5.70 

II 

INORGANIC ND2 


3,2700 2 

.9700 

3.1200 

2. 8700 

2.860U 

2.0B0D 

3.0800 

2.9400 

3.12U0 


MG/L 
























INORGANIC NOB 

mg/l; 

23.650U 20 

.1600 

23.8800 23.4700 21.7300 

22.2700 

22.0300 

22.5700 

23.1800 


inorganic POA 


,3300 

.2600 

. 1900 

.6300 

.2200 

.0700 

.0700 

0.0000 

0.0000 


H6/L 












FLUORESCENCE 


17.72 

17.22 

12.32 

12.66 

12- 79 

12.41 

10.63 

15. 20 

14.31 


MG/L 












SOLUBi ORG. CARBON 

-0,0 

5.0 

-0.0 

-0.0 

6.0 

-0.0 

-0.0 

-0.0 

-0.0 


MG/L' 












EXTINCTION IDECKI 

12.20 

12. 55 

12.80 

13.75 

14.50 

15.00 

15.00 

15.50 

15.50 



HlE.r-AHP/FT-GAND. 



&£NOtX FLIGHT 92 LflNOSAT-I IMAGE 167^-15131 WALLOPS FLIGHT 27S 


LOCATION-BOAT TAPE 

TIME LINE 

COL 

TAPE TIME 

LINE CDL 


TIMES 

\ 

- 


HOPeWLLLSl 3A-15049 
SURFACE RUN 6 

1113 782 

507 6741313 1115 

1491 463 


1136 

-0 



TTHE. IFOTI , HOURS 

955 

1015 

10 35 

1055 

11 15 

1135 

1155 

1215 

1235 

SAMPLE DESIGNATION 

SHIB 

SHIC 

SMID 

SHIE 

SHIP 

SHIG 

SHIH 

SHII 

SHU 


STATION QUOY P106BU0Y R106BU0Y R106BU0Y RIOABUOY R106BUPY R106WU0Y P.IOOBUOV ?.n96BJ0Y RN94 


EXTINCTION (SUPFl 
MIC.-AHP/FT-CANO. 

2000.00 

9200.00 

10000. JO 

9800 

BSOU * jO 

7 803 * 0 J 

lODOO.OG 

lOOOu. 00 

10030.00 

EXTINCTION (.5 MJ 
HIC.-AHP/FT-CAND. 

800.00 

1600.00 

2080.00 

2320.00 

2000.00 

2233.00 

2400.00 

1400.00 

1600.00 

EXTINGTIDN 11. M) 

Hic.-amp/ft-cand. 

205.00 

300.00 

340.00 

350.00 

250.00 

250.00 

400.00 

200»00 

150.00 

EXTINCTION (1.5H) 
MIC,~AHP/FT-CAND. 

12.00 

20.00 

20,00 

12.0^ 

10. CO 

15.00 

2 3.00 

4r 50 

6.50 

EXTINCTION (2. M) 
MTC.-AHP/ FT-CANO. 

.50 

3.50 

2.50 

2.20 

1.70 

1.50 

l.OO 

.50 

1.00 

CURRENT SPEEO-IM 
KNOTS 

.24 

.22 

.BO 

. 86 

1,05 

l.OQ 

1.60 

1.60 

i.eo 

CURRENT O.IR.-IM 
DEGREES 

200 

350 

220 

213 

210 

240 

300 

27J 

265 

PARTICLFS/HICRO-LTR 
to-. 5 MICRON BAND) 

-0.0 00 

-0.000 

-0,000 

-O.OOJ 

-0.000 

-0.000 

-0.000 

-0.000 

-0,000 

particles/hicro-ltr 
t.5-1 MICRON BAND) 

“0.000 

-0.000 

-0.000 

-0.003 

-0.000 

-0.000 

-0.000 

-0.000 

-0.000 

particlbs/hicro-ltr 

(1-2. MICRON BAND) 

72.000 

72.000 

75.000 

70,0 03 

77,0o0 

67.000 

60.000 

75.300 

50,000 

PARTICLES/HlCRa-LTR 
I 2-4, MICRON BAND! 

98.000 

91.000 

110.000 

92.000 

132.000 

100,000 

104.000 

91,000 

83.000 

PARTICLES /MICRO-LTR 
14-8. MICRON BAND) 

32.000 

32.000 

35.000 

29.000 

42.000 

35.000 

36.000 

31.000 

28.000 

PART IC L F S /M r C RQ-l TR 

7.U00 

10. GOO 

12.000 

8.000 

15.000 

9.000 

a.ooo 

9.000 

9.000 


IB-16 MICRON BAND) 



BENDIX FLIGHT 92 LftNBSAT-I IMAGF Ih7'V-15l31 
LnCATIDN-BOAT TAPE TIME LINE COL TAPE TIME LINE COL 


WALLOPS FLIGHT 27S 
TI'IPS 


HOPEWELLDl 34-15049 
DEPTH Rum 6 

1113 782 

507 67413 13 1115 

1491 463 


1036 

-0 



TIME t EOT It HOURS 

955 

1015 

1035 

1055 

1115 

1135 

1155 

1215 

1235 

SAMPLE DESIGNATION 

DH16 

OH 1C 

OHIO 

OHIF 

OH IT 

□HIG 

DHIH 

OHII 

OHlJ 


STATION BUOY RlOfcBUOY RIOEBUOY BIOSSUOY PIO^BUQY R1063yOY ^106BU0Y RIOOBUOY RN96BJDY RN94 


depth 

METERS 

“0.00 

“0.00 

-0.00 

O 

• 

a 

r 

-0,00 

-3,00 

-0.00 

-0.00 

-0.00 

SECCHI DEPTH 
46TPRS 

-0.00 

“0.00 

-0,00 

-0.09 

-0.00 

-0.00 

-0.00 

-0.00 

-0,00 

CHLOROPHYLL A 
HG/H3 

-0.00 

14.29 

16.92 

17,54 

17.92 

16.05 

-0.00 

2u. 84 

21.70 

chlorophyll B 

HG/H3 

-o.oo' 

1.9B 

1.43 

1.20 

1.63 

1.50 

-0.00 

1.54 

-99 

chlorophyll C 

MG/«3 

“0.00 

8,97 

5.98 

2.54 

5.53 

3.41 

-0.00 

4.97 

2,71 

PHAEOPKYTTNS A 
HG/H3 

0.00 

0.00 

0.00 

O.OJ 

0.00 

0.00 

0.00 

u. 00 

0.00 

CAROTENOIDS 
MG/ M3 

-0,00 

-0.00 

-0.00 

-0.00 

-0.00 

-3.30 

-0.00 

-G.OO 

-0.00 

turbidity 

hg/l 

-0.00 

18.00 

-0.00 

-0.00 

20,00 

-0,00 

-0,00 

-0.00 

-O.OD 

TOTAL SOLIDS 
MG/L 

31. eo 

26.80 

28.20 

30, 2j 

29.LfO 

35.20 

2B.20 

46.60 

45.00 

INORGANTC SQL IDS 
HG/L 

25.80 

23.40 

20.80 

22.00 

23.00 

24.00 

21-00 

35.20 

35.60 

TRANSMITTANCE 

PERCENT 

“0.00 

-0.00 

-0.00 

-0.03 

-0.00 

-0.00 

-0.00 

-0.00 

-0,00 

WIND SPEED 
KNOTS 

-0.0 

-0 .0 

“0.0 

“3 * J 

-0.0 

-0.0 

-0.0 

-J.O 

-0.0 

tlTNO niRPCTIDN 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 


nEGRFFS 



BENDIX FL tGHT 92 LAMOSAT-I IMAGE 1674-15131 
LOCATION-BGAT TAPE TIME LINE COL TAPE TIME LIN'= Cm. 


HAU.QPS FLIGHT 27& 
TIMES 


HnpFWELLOl 3415049 1113 78? 

DEPTH RUM 6 

507 6741313 Ills 

1491 463 


1036 

-0 



TIME IFDT). HOURS 

95E 

1015 

1035 

1055 

1115 

1135 

1155 

1215 

1235 

SAMPLE designation 
STATION 

DHlt 

BUOY R1D&3UDY 

DHIC OHIO DHIr 

P106BUOY RLvj60UOY R106BUOY 

DHIF DHIG DHIh DHII DHIJ 

R1053JOY R106BUOY R100BJ3Y RNDOBUOY RN94 

GURRFNT SPEED 
KNOTS 

-0.00 

-0,00 

-0,00 

-0.00 

-0.00 

-0,00 

-0.00 

-0.00 

-0.00 

GURRENT OTRFCTION 
DEGREES 

-0 

-u 

-0 


— u 

-0 

-0 

-0 

-0 

TIDE 

MIN. SINCE HHW 

5 

25 

45 • 

65 

85 

105 

125 

145 

165 

TEMPERATURE 
DEGREES C 

-0.00 

-0.00 

-0.00 

-0,00 

-0.00 

-0.00 

-0,00 

-0.00 

-0.00 

SALINITY 

DARTS/1000 

.087 

.106 

.087 

.JB5 

.007 

.096 

.094 

.089 

-ti82 

DISSOLVED 02 
HG/L 

6. OF 

5.85 

6,19 

6.19 

5.59 

5.79 

S.85 

6,09 

5.93 

ACIDITY 

PH 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-D.OO 

INORGANIC NO? 
HG/L 

3.0600 3 

.1100 

3.3500 

3.030J 2 

• 930it 

2.7500 

2.9500 

3.0000 

3. 19u0 

INORGANIC N03 
HG/L 

25.71U0 23 

.2300 

24.01 00 

21.D50J 21 

.7400 

23.1100 

23.8000 

20.5900 

20.4300 

inorganic P04 
MG/L 

.2200 

.1900 

.5300 

. 2700 

.1500 

.0900 

.0600 

3.0000 

.1000 

FLUORESCENCE 

HG/L 

-0.00 

13.42 

13.93 

12.79 

13.67 

14,94 

-0.00 

15.' 57 

16.20 

SQLUB. ORG. CARBON 
HG/L 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0,0 

-0.0 

-0.0 

-0,0 

EXTINCTION (DECK) 

-0.00 

4.00 

-0.00 

-O.OD 

5.00 

-0.00 

-0,00 

-O.OD 

-0.00 


mC,-ftMP/FT-CAND. 



SENniX FLIGHT 92 LANDSAT-I IMAGF 1674-15131 WALLOPS FLIGHT 276 
^□CATrO^^-eOAT TAPF TIME LIN" COL TAPE TIMF LINF COL TIMES 


HOPFWELLDl 3415049 U13 
DEPTH RON 6 

782 507 6741313 1115 

1491 *63 


1336 

-0 




TIME (EOTIt HOURS 

ggc 

1015 

1035 

1055 

1115 

1135 

1155 

1215 

1235 


SAMPLE DESIGN AT ION 

DHie 

OH 1C 

OHIO 

DMlf 

DHIF 

DHIG 

□hlri 

OHII 

DHIJ 


STATION 

BUOY R106BUOV R106BU0Y RIOBBUOY R106BUDY R1063UDY RIOBBUOY RIOOBJOY RN96BJDY RN94 


EXTINCTION (SURFl 
HrC,-AHP/FT-CANO. 

-0.00 

-0,00 

-0,00 

— 0 > 0 j 

-0.00 

-3,00 

-O.UO 

-0.00 

-0.00 


EXTINCTION 1.5 Ml 
HIC.-AHP/FT-CAND. 

-0.00 

-0,00 

-0.00 

-0.00 

-0.00 

-D.OQ 

-0.00 

-0.00 

-O.OD 


EXTINCTION II. Ml 
MIC.-AHP/FT-CAND. 

-0.00 

-0,00 

1 

O 

o 

o 

-0.00 

-0.00 

-0.00 

-0,00 

-0.00 

-0.00 


extinction I1.5H) 
MIC.-AHP/FT-CANO. 

—0 * 00 

-u.oo 

-0.00 

—0. 0 j 

-0.00 

-0,00 

-0,00 

-u.OO 

-0.00 


extinction 12. Ml 
MIC.--AHP/FT-CAND. 

-0,00 

“0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 


CURRENT SPFFD-IM 
KNOTS 

-0.00 

-0.00 

-0.00 

-0.00 

-0. 00 

“0,00 

-0,00 

-0.00 

-O.QD 


CURRENT OIR.-IM 
DEGREES 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

il 

PAPTICLES/HICRO-LTR 
I0-, 5 MICRON BAND! 

-0.000 

-0.000 

-0.000 

-o.oon 

-0.000 

-0,000 

-0,000 

-0.300 

-0.000 

PARTICLFS/MTCRO-LTR 
I .5-1 MICRON BAND! 

-0.000 

-0.000 

-0.000 

-O.OOJ 

-o.ooo 

— J . ooo 

-0.000 

— w. 300 

-O.OOu 


»APTlCLES/KtCRO-LTB 
(1-?. MICRON BAND) 

66.000 

63.000 

53.000 

71.000 

87,000 

76.000 

69.000 

47.000 

30.000 

particles/micrd-ltr 

(2-4. MICRON BANOl 

103.000 

98.000 

76.000 1 IT. 000 1 

56.000 

141.000 

119.000 

79.000 

44.000 


!>ARTICLES/HICR0-LTR 
{4-8. MICRON 4AN0J 

35.000 

32.000 

28.000 

37 .jOO 

56.000 

43.000 

43.000 

29.000 

12.000 


PARTICLES/HICRO-LTR 
(8-16 MICRON BAND) 

11.000 

7.000 

8.000 

8.00J 

15.000 

11.000 

13.000 

7.300 

4.000 




BEWniX flight 92 LANOSAT-I IMAGE 1674-15131 WALLOPS FLIGHT 275 

Aftc *f-Tiie I TMr mi tai^c ti«c i tmc '-ni TTUCC 


LOCATION-BOAT TAPE 

TIME I.INF 

COL TAPE TIME 

LINE COL 


TIMES 



HOPEWELL 2 3415049 

surface rum 6 

1113 202 

345 6741313 1115 

1516 398 


1040 

-0 



TIME {EOT), HOURS 

955 

1015 

1035 

1055 

1115 

1135 

1155 

1215 

1235 

S'^'^PLE OES IGNAT lOM 
ST*,TION ROY 

SH2B 

RNI IF BOY 

SH2C 

RN115BQY 

SH2D 

RN116BDY 

SH2P 

RN116B0y 

SH2F 

P.MllbBDY 

SH2G SH2H SH2I 

RM116BUQY C117BJ3Y C113B0Y 

SH24 

RN112 

OEPTH 

METERS 

7.60 

7.60 

7.60 

7^60 

7.60 

7.60 

-0.00 

-0.00 

-0.00 

SECCHI DEPTH 
METERS 

.38 

.44 

.47 

.42 

.41 

.40 

.50 

,39 

.38 

chlorophyll a 

MG/ M3 

14. 4u 

15.01 

13. 13 

U.95 

2.05 

13.09 

13.58 

10.26 

11. 51 

CHLOROPHYLL B 
MG/H3 

1- 19 

.64 

. 66 

1.12 

. 60 

.86 

3.36 

.25 

2.08 

CHLOROPHYLL C 
MG/ M3 

2,81 

4,85 

.56 

3,14 

2. 64 

3.52 

9.44 

2.49 

2.71 

PHAEOPHYTINS A 
HG/M3 

0.00 

O.Ou 

0.00 

0.00 

0. 00 

0.00 

0,00 

0.00 

0,00 

CAROTFMOIDS 

HG/M3 

-0.00 

-0.00 

-0.00 

-0,00 

-0.00 

-3,00 

-0.00 

-0.00 

-0.00 

TURBIDITY 

HG/L 

20-00 

-0.00 

-0.00 

-0.00 

19.00 

-0.00 

-0.00 

-0.00 

-0.00 

TOTAL SOLIDS 
HG/L 

27.00 

27,00 

20,60 

26.00 

28. 6J 

24,00 

28.80 

23.00 

4u. 80 

INURGANIC SOLIDS 
MG/L 

22.40 

19.00 

13.40 

21.60 

20.40 

23*20 

20.40 

17.40 

34,20 

TRANSMITTANCE 

percent 

-0.00 

-0.00 

-0,00 

-0.00 

-0*00 

-0.00 

-0.00 

-0.00 

-0.00 

WIND SPEED 
KNOTS 

-0.0 

-O.U 

-0,0 

-O.D 

-0.0 

-0.0 

-0.0 

-0.0 

-0,0 

WIND DTRECTION 

-0 

-□ 

-0 

-0 

-0 

-0 

-0 

-0 

-0 


DEGREES 




BFNDIX FLIGHT 

92 1 

LANOSAT-I image 1oT,4- 

15131 

WALLOPS 

FLIGHT 2 

1 6 



LaCATIOM-BOAT 

TAPI TIME LIN'^ 

COL 

TAPE TIME 

LINE CQL 


TIMFS 




HnPFHELL 2 

1113 202 

346 6741313 1115 

1516 398 


1040 

w 




SURFACF 

RUN 6 










TIKE tEDTl , -^nuRS S55 

1015 

1035 

1055 

1115 

1135 

1155 

1215 

1235 


SAMPLE DESIGNATION SHZB 

5H2C 

SH2D 

SH2F 

SH2F 

SH2G 

SHZH 

SH2I 

SH2J 


STATION 

SOY oNiitaOV 

RNllFBOY RN116BDY RN116B0Y 

RN11630Y RN116BU0Y C117QJ3Y C113BDY 

SN112 


CURRENT SPEPD 

,4? 

.50 

.60 

.45 

,8J 

1.25 

1.00 

1. 00 

1.40 


KNOTS 




- 







CURRENT direction ~0 

-J 

-0 

-D 

-0 

-0 

-0 

-Q 

-0 


degrees 











TIDE 


5 

25 

45 

65 

85 

105 

125 

145 


MIN. SINCE MHW 










TEMPERATURE 

22.80 

22,80 

22,80 

22.80 

22*90 

23,00 

23.00 

23,20 

23,20 


DEGREES C 











SALINITY 

,104 

.106 

.108 

,089 

,097 

.099 

.099 

.097 

.097 


PARTS/1000 











DISSOLVED 02 

5.55 

5.01 

4. 97 

5.71 

5.25 

5.89 

6.01 

6.09 

5.99 


MG/L 











ACIDITY 

-0.00 

-0.00 

-0.00 

-o.oo 

-0.00 

-o.ou 

-0.00 

-6.00 

-LI.UO 

© o 

PH 










si 

INORGANIC ND2 

3.0600 2 

.9100 

2.8900 

2.6000 

2,8700 

2,5500 

2.7300 

2.7500 2 

.2800 

m/ L 











INORGANIC ND3 
HG/L 

22.0500 22 

1.5500 

21.2500 

21,0100 21,0500 

20,3600 

22.3300 

22.8400 23 

.7500 












Ps 

INORGANIC PQ4 

,1300 

.0900 

.0800 

.1100 

.0700 

,0700 

.0700 

. 1400 

. 0400 

a tel 

HG/L 










Sgg 

FLUORESCENCE 

11.90 

10.38 

9.12 

7. 8*^ 

2.QT 

12.41 

10.63 

8.10 

lC.tJ9 


HG/L 











SOLUB. ORg. CARBON 5.0 

-0 .0 

-0,0 

-0.0 

4.0 

-0.0 

-0.0 

-0,0 

-0.0 


HG/L 











EXTINCTION (DECK) -0.00 

-0.00 

-0.00 

— O.Oj 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 



MIC.-AHP/FT-CAND. 



BSMOIX FLIGHT 92 LANDSAT-I IMAGE 167A-L5131 WALLOPS FLIGHT 27& 
laCATION-BOAT TAPE TIME LINE COL TAPE TIME LINE CUL ‘TIMES 


HOPEWELL 2 34150A9 

SURFACE RUN 6 

1113 

202 346 6 

741313 U15 1516 398 


1040 

-0 



TIME £FDT), HOURS 

95E 

1015 

1035 

1055 

ll 15 

1135 

1155 

1215 

1235 

SAMPLE DESIGNATION SH20 SH2C SH20 SHZE SH2F SH2G SH2H SH2I SH2J 

STATION BOY RN116I30Y RNl 16607 RN11680Y RNU6B0Y RNllEftOY RNlieBUOY C117BUDV C113B0Y RN112 

EXTINCTION (SURF) 
HIC.-AHP/FT-CAND. 

-0.00 

-0.00 

-0.00 

-0.00 

-0,00 

-0.00 

-0.00 

-0.00 

-0.00 

EXTINCTION (.5 K) 
H[C-“AHR/ FT- CANO. 

-0.00 

-0.00 

-0.00 

-o'. 03 

-0,00 

-0.00 

-0.00 

-0,00 

-0.00 

EXTINCTION (1. H) 
HIC.-AHP/FT-CAND. 

-0*00 

-0,00 

-0. 00 

-0.00 

-0.00 

-D.OD 

-0.00 

-0.00 

-0.00 

EXTINCTION {1.5H) 
MIC.-AHP/FT-CAND. 

-0.00 

-0.00 

-0,00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

EXTINCTIDN 12*. H) 
MIC.-AHA/FT-CAND. 

-0.00 

-0.00 

-0,00 

-0.00 

-0.00 

-0.0'J 

-□,□0 

-0.00 

-0.00 

CURRENT SPEED-IH 
KNOTS 

.20 

.62 

.45 

.58 

,85 

1.20 

.93 

.85 

1.20 

CURRENT OIR.-TM 
DEGREES 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

PARTICLES/HICRO-LTR 
to-. 5 MICRON BAND) 

-0.000 

-0.000 

-0.000 

-0,000 

-0.000 

-0.000 

-0.000 

-0.000 

-0, 000 

particles /H i c ro-l t r 

t.5-1 MICRON BAND) 

-0.000 

-0.000 

-O.OQQ 

-0,000 

-0.000 

-0 .300 

-0.000 

-0.000 

-0,000 

PARTICLES/HICRO-LTR 
M-2, micron BAND) 

57.000 

90,000 

87.000 

86.000 

67.000 

63.000 

83.000 

83.000 

61.000 

PARTICLES/HiCRO-LTR 
(2-4, MICRON BAND) 

97.000 

141.000 

161.000 

134.000 

85.000 

97.000 

121.000 

121.000 

84.000 

P ARTIGLES/HIC RO-LTR 
(4-84 MICRON BAND) 

34,000 

46.000 

50.000 

46.000 

28.000 

32.000 

33.000 

25.000 

27.000 

P ART rCLES /MIC RO-LTR 
(8-16 MICRON BAND) 

8.000 

10.000 

14.000 

11.000 

7.000 

10,000 

9.000 

7,000 

10.000 



BENOIX FLIGHT 92 LANDSAT-I IMAGE 167A-15131 WALLOPS FLIGHT 276 
LaCATION-BOAT TAPF TIME LINE COL TAPE TIME LINE COL TIMES 


HOPEWELL 3 3415049 

SURFACE RUN 6 

1113 65 

580 6741313 1115 

149 B 375 


1040 

-0 



time fEDJJ, HOURS 

955 

1015 

10 35 

1P55 

11 15 

1135 

1155 

1215 

1235 

SAMPLE DESIGNATION 
STATION eOY 

SH3B 

RN120B0Y 

SH3C 

RN 120 BOV 

SH3D 

RN120B0Y 

SH3E 

RN12JBDY 

SH3F 

RN120BQY 

SH3G SH3H SH3I 

RM120SU0Y C119BU3Y C122 

SH3J 
BUOY R6 

DEPTH 

METERS 

5 . 50 

5.50 

5.50 

5.50 

5.50 

5.50 

11.60 

8.90 

2.70 

SECCHI DEPTH 
METERS 

,48 

.51 

.54 

.51 

.48 

.52 

.44 

.50 

.55 

CHLOROPHYLL A 
MG/M3 

“0,00 

6.49 

T. 90 

5.79 

9,19 

7.78 

6.56 

8.73 

9.69 

CHLOROPHYLL B 
HG/H3 

-0.00 

.90 

2. IB 

1.17 

2.76 

.39 

1-39 

1.88 

.32 

CHLOROPHYLL C 
HG/M3 

-0.00 

2.20 

6. 85 

1.99 

5. 44 

2.68 

.23 

3.90 

1.84 

PHAEOPHYTTNS A 
MG/ M3 

0.00 

0.00 

0. 00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

CAROTENOIDS 

HG/M3 

-0.00 

-0.00 

-0. 00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0,00 

TURBIDITY 

MC/L 

18.00 

-0.00 

-0.00 

-0.00 

18.00 

-0.00 

-0.00 

-D.OO 

-0.00 

TOTAL SOLIDS 
HG/L 

27.80 

23. 40 

23.20 

21.80 

24.40 

21.00 

26.80 

31.40 

22.40 

INORGANIC SQL IDS 
HG/L 

26-40 

17,40 

18.20 

16.60 

21.40 

-0.00 

19.60 

25.60 

20.20 

TRANSMITTANCE 

PERCENT 

-o.ou 

-0.00 

-0.00 

-0.00 

-O.CO 

-0.00 

-0.00 

-0.00 

-0.00 

WIND SPEED 
KNOTS 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

“0.0 

-0.0 

-0-0 

WIND DIRECTION 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 

-0 


DEGREES , 


BENDIX FLIGHT 92 LAHOSAT-t IMAGE 167A~15U1 UALLOPS FLIGHT ^76 
LGCATION-BOAT TAPE TIME LIME COL TAPE TIME LIME COL TIMES 


HOPEWELL 3 3415049 

SURFACE RUN 6 

IL13 

65 5S0 6741313 1115 

149 8 3 75 


1040 

-0 



TIME { EOT) T HOURS 

955 

1015 

1035 

1055 

1115 

1135 

1155 

1215 

1235 

SAMPLE oeSIGNATtON SH38 SH3C 5H3D 

STATION BOY RN12QBOV RN120BOY RN120BQY 

SH3E 

RN 120 BOY 

SH3F SH3G SH3H SH3I 

RN120B3Y RN120DU0Y C119BJ3Y C122 

SH3J 
BUOY R6 

CURRENT SPEED 
KNOTS 

.10 

.18 

.20 

.48 

.60 

.60 

.45 

.76 

.80 

CURRENT DIRECTION 
DEGREES 

230 

2 BO 

300 

310 

230 

348 

260 

350 

190 

TIDE 

MIN* SINGE HHW 

-30 

-to 

10 

30 

50 

70 

90 

110 

130 

TEMPERATURE 
DEGREES C 

22.00 

22. 00 

22.00 

22.00 

22.00 

22.00 

22.50 

22-60 

22.00 

SALINITY 

PARTS/1000 

.130 

.120 

.094 

.099 

.104 

.078 

.082 

.080 

.089 

DISSOLVED 02 
HG/L 

6.31 

5.65 

5-49 

5.73 

5.75 

6.19 

6.61 

6.35 

6.91 

ACIDITY 

PH 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-0.00 

-D.OO 

INORGANIC N02 
HG/L 

2.2100 

2,4800 

2.5700 

2.2900 2 

.2800 

1.9100 

1.8400 

1.5200 

1.380U 

INORGANIC NOS 
HG/L 

21.5300 

21,0200 

21.8200 22.1200 21 

.5100 

19.2400 

18.4700 

16.5900 

14.8600 

INORGANIC P04 
MG/L 

.2200 

.2200 

. 1900 

.1500 

.2200 

.3000 

,2600 

.1300 

.1700 

FLUORESCENCE 

HG/L 

-0.00 

12.41 

10.63 

9.62 

12.07 

11.14 

9-79 

10.30 

9,62 

SOLUS# ORG- CARBON 
HG/L 

4.0 

“0.0 

“0.0 

-0.0 

6.0 

-0.0 

“0.0 

-0.0 

-0-0 

EXTINCTION tOECK) 

0#00 

-0.00 

-0.00 

-0.00 

0.00 

-0,00 

-0.00 

-0.00 

-O.OD 


HIC*-AHP/FT-^CANO. 




BENDIX FLIGHT 92 LANDSAT-I IMAGE 1674-15131 WALLOPS FLIGHT 276 


LOCATION-BOAT TAPE 

TIME LINE 

COL 

TAPE TIME 

LINE COL 


TIMES 


HOPEWELL 3 3415049 

SURFACE RUN 6 

1113 65 

580 6741313 1115 

1493 375 


1040 

-0 


TIME t EOT) » HOURS 

955 

1015 

1035 

1055 

1115 

1135 ' 

1155 

1215 

SAMPLE DESIGNATION 

SH3D 

SH3C 

SH30 

SH3E 

SH3F 

SH3G 

SH3H 

S43I 


STATION BOV RN120B0Y RN120B0Y RN12060Y RN120B0Y RN12080Y RN120BU0Y C119BJ0Y C122 

EXTINCTION (SURF) 

HtC.-AMP/FT-CANb. 

EXTINCTION t.5 M) 

KIC.-AMP/FT-CAND. 

EXTINCTION (1- M> 

MTC.-AHP/FT-CAND. 

EXTINCTION (1.5H) 

HIC.-AMP/FT-CAND, 

EXTINCTION (2. M) 

HIC.-AHP/FT-CAND. 

CURRENT SPEED-IM 
KNOTS 

CURRENT DTR.-IH 
DEGREES 


PART ICLES/HICRO-LTR 
{0-.5 MICRON BAND) 

-0.000 

- 0.000 

- 0.000 

- 0.000 

- 0.000 

- 0.000 

- 0.000 

- 0.000 

PART ICLES/HICRO-LTR 
t.5-1 MICRON BANDl 

- 0.000 

- 0.000 

- 0.000 

— 0 , 00 j 

- 0.000 

- 0,000 

- 0.000 

- 0.000 

PARTICLES/HICRO-LTR 
n - 2 . MICRON BAND) 

90,000 

89.000 

67.000 

73.000 

93.000 

63.000 

53.000 

65.000 

PARTlCLES/HrCRO-LTR 
IZt 4 . micron BAND) 

I6Q.000 

138,000 

92,000 

121.000 

139.000 

91,000 

94.000 

103.000 

P ART ICLES/HICRO-LTR 
(4-8. MICRON BAND) 

55.000 

42,000 

29.000 

36.000 

1 

45.000 

28.000 

33.000 

32.000 

PARTICLES/HICRO-LTR 
18~16 HICRDN BAND:) 

14.000 

10.000 

6.000 

8.000 

12.000 

5.000 

8,000 

9.000 


-0. DU 

-Lt.OO 

1 

O 

• 

o 

o 

-0.00 

-0.00 

-0. 00 

-0,00 

-0,00 

-0.00 

-0. 00 

-0,00 

-0.00 

-0.00 

-0.00 

-0,00 

-0.00 

-0.00 

-0.00 

-0,00 

-0.00 

.25 

.30 

.20 

.40 

250 

300 

328 

315 


-0,00 

-0.00 

-0,00 

-0,00 

-0.00 

-0.00 

-O.OD 

-0,00 

-0.00 

-0.00 

-0. 00 

-0.00 

-0.00 

-0.00 

-0.00 

-u. 00 

o 

o 

1 

0 

1 

-a. DO 

“0,00 

-0.00 

,62 

.74 

.50 

.70 

320 

340 

280 

360 


1235 

SH3J 
BJOY R6 

- 0.00 

-O.OD 

- 0,00 

- 0.00 

- 0.00 

.66 

lao 

- 0,000 

- 0.000 

B4.G00 

149.000 

63.000 

16.000 


BENDIX FLIGHT 

LQCATIDM-BQAT TAPE TIME LINE 
ro 

HOGISLAAID 3408027 1054 401 


SURFACE RUN 4 

TIHE { EOT n HOURS 1045 

SAHPLE DESIGNATION SHIID 

STAT ION A 

3EPTH 5-50 

METERS 

SECCHI DEPTH .38 

METERS 

CHLORDPHTtL A 2.00 

HG/H3 

CHLOROPHYLL B -0.00 

HG/H3 

CHLOROPHYLL C -0.00 

MG/H3 

PHAEOPHVTINS A 0*00 

MG/H3 

CAROTENOIDS -0.00 

HO/ M3 

TURBIDITY 29.00 

HG/L 

TOTAL SOLIDS 32.30 

MG/L 

INORGANIC SOLIDS 4.00 

MG/L 

TRANSHI TTANCE -0. 00 

PERCENT 

rflNO SPEED -0.0 

KNOTS 

HIND OIRECTION -0 

DEGREES 


92 LANDSAT-I IMAGE 1674-15131 
COL TAPE TIHE LINE COL 

421 6741314 1115 1517 557 


1100 

1114 

1135 

5HI1E 

B 

SHIIF 

C 

SHIIG 
BUOY 38 

4.30 

7.30. 

5.80 

.38 

-Q. OQ 

-0,00 

3.00 

6.00 

4.00 

o 

o 

0 

0 

1 

-0.00 

-0.00 

-0.00 

-0. 00 

-0.00 

0.00 

0.00 

0.00 

-0.00 

-0.00 

-0.00 

33.00 

T6.00 

31, OD 

46.80 

101.30 

27.10 

34.80 

83. BO 

20.50 

-0.00 

-0.00 

-0.00 

-0.0 

-0.0 

-0.0 

-0 

-0 

-0 


WALLOPS FLIGHT 276 
TIMES 

ID 12 -0 


DENDIX FLIGHT <32 LANOSAT-I IMAGE 1674-15131 WALLOPS FLEGHT 276 
LnCATIQNTBOAT TAPF TIME LINE COL TAPE TIME LINE COL TIMES 

HOGISLANO 3408027 1054 4(.l 421 6741314 1115 1517 557 1012 -0 

SUflFACE RUN 4 


TIME I EOT It hours 

1045 

1100 

1114 

1135 

SAMPLE DESIGNATION 
STATION 

SHllD 

A 

SHIIE 

B 

SHI IF 
C 

Sril IG 
BUOY 38 

CUI^R^NT SPEED 
KNOTS 

-0.00 

-0,00 

-0.00 

-0,00 

CURRENT DIRECT I ON 
DEGREES 

-0 

-0 

-0 

-0 

TIDE 

HIN- SINCE MHW 

-0 

-0 

-0 

-0 

TEMPERATURE 
DEGREES C 

-0,00 

-0.00 

-0.00 

-0.00 

SALINITY 
PARTS /lOQO 

-D-000 

-0,000 

-0.000 

-0,000 

DISSOLVED 02 
HG/L 

-0.00 

-0.00 

-0.00 

-0.00 

ACIDITY 

PH 

-0.00 

-0.00 

-0.00 

-D.OO 

INORGANIC NOZ 
HG/L 

-0,0000 

-0-0000 

-0,0000 

-0.0000 

INORGANIC NOB 
HG/L 

2.5000 

2,4000 

2.6000 

2.5000 

INORGANIC P04 
HG/L 

,1000 

,0900 

.1000 

• O'- 00 

FLUORESCENCE 

HG/L 

-0,00 

-0,00 

-0,00 

-0.00 

SOLUB. QRG. CARBON 
w MG/L 

6*0 

4.0 

3.0 

2.0 

extinction (DECK) 

-0,00 

-O.OD 

-0.00 

-0.00 


HIC.-ArtP/FT-CAND^ 



BENOIX FLIGHT 92 LAMDSAT-I IMAGE 1674 
LCCATinN-BOAT TAPE TIME Lir^lE COL TAPE TIME LINE COL 

^ HOGISLAND 3408027 1054 401 421 6741314 1115 1517 557 
•>=- SURFACE RUN 4 


TIME (EOT), HOURS 

1045 

1100 

1114 

1135 

SAMPLE DESIGNATION 
S TAT ION 

SHI ID 
A 

SH 11 E 
B 

SHI IF 

c 

SHIIG 
BUOY 35 

EXTINCTION (SURF) 
MrC#-AMP/FT-CAND, 

-0.00 

-0.00 

-0.00 

“0.00 

EXTINCTTON t-5 H) 

mtc.-ahp/ft-cand. 

-0.00 

“0- 00 

-0.00 

-0.00 

EXTINCTIDN (1- M) 

hic.-ahp/ft-cand. 

-0.00 

-0,00 

-J.OO 

-0.03 

EXTINCTIDN 11. 5K) 
MIC.-AHP/FT-CAND. 

-0.00 

-0.00 

-0.00 

-0,00 

EXTINCTION (2- H) 
hic.-ahp/ft-cand. 

-0.00 

-0.00 

-0.00 

-0,00 

CURRENT SPEEO-IM 
KNOTS 

-0.00 

-0.00 

-0.00 

-0.00 

CURRENT DIR.-lM 
DEGREES 

-0 

-Q 

-0 

-0 

PARTICLES/HICRD-LTR 
10-. 5 MICRON BAND) 

-0.000 

-0.000 

-0.000 

-0,000 

PARTICLES/MICRO-LTR 
1.5-1 MICRON BAND) 

-0.000 

-0.000 

-0.000 

-0.000 

PARTrCLES/MICRD-LTR 
M-2. MICRON BAND) 

-O.OOD 

-0.000 

-0,000 

-0.000 

PART ICLES/MICRO-LTR 
12-4. MICRON BAND) 

-0.000 

-0.000 

-0-000 

“0.000 

PARTteLES/HlCRO-LTR 
14-8, MICRON BAND) 

-o.ooo 

-0.000 

-O.GOO 

t 

-0.000 

PARTIGLES/MICRO-LTR 

-0.000 

-0.000 

-0,000 

-0.000 


10-16 MICRON BAND) 


15131 WALLOPS FLIGHT 276 
TIMES 

1012 “O 


4 ; 



BENDIX FLIGHT 92 

LaCATrON-aOAT TAPE TIME LIN^ COL 


LANDSAT-! IMAGE 1674-15131 
TAPE TIME LINE COL 


WALLOPS FLIGHT 276 
TIMES 


LEE HALL “0 

surface 

-0 

TIME lEDTJ, HOURS 

1230 

SAMPLE DESIGNATION 
STATION 

SLHIJ 

DEPTH 

METERS 

2.60 

SECCHI DEPTH 
METERS 

1.52 

CHLOROPHYLL A 
HG/K3 

B.OO 

CHLOROPHYLL B 
HG/H3 

-D.OO 

CHLOROPHYLL C 
HG/H3 

-0.00 

PHAE0PHYTIN5 A 
HG/H3 

0.00 

CAROTENOIDS 

HG/M3 

-0.00 

TURBIDITY 

HG/L 

3.20 

TOTAL SOLIDS 
HG/L 

7.10 

INORGANIC SOLIDS 
HG/L 

1-30 

TRAMSMITTANCE 

PERCENT 

-0,00 

WIND SPEED 
KNOTS 

-0.0 

HIND DIRECTION 
DEGREES 

-0 


-0 674131A 1115 1523 729 


-0 -0 



Ll) 

th 


BENDIX FLtGHT 92 LANDSAT-I IMAGE 1674-15131 
LaCATinN-BpAT TAPE TIME LINE COL TAPE TIME LINE COL 

LEE HALL -0 -0 -0 -0 6741314 1115 1523 729 

SURFACE 

TIME {FDTlt HOURS 1230 

SAMPLE DESIGNATION SLHIJ 

STATION 


CURRENT SPEED 
KNOTS 

-0,00 

CURRENT DIRECTION 
DEGREES 

-0 

TIDE 

MIN- SINCE HHM 

-0 

TEMPERATUHE 
DEGREES e 

-0.00 

SALINITY 
PARTS/ 10 DO 

-0.000 

DISSOLVED 02 
HG/L 

-0.00 

ACIDITY 

PH 

1 

o 

• 

o 

o 

INORGANIC N02 
HG/L 

-0,0000 

I NOR GAN rc ND3 
HG/L 

,1000 

INORGANIC P04 
HG/L 

.0200 

FLUORESCENCE : 
HG/L 

-0.00 

SOLUB. ORG, CARBON 
HG/L 

1.3 

EXtINCtXON tDECKI 
MIC.*tAHP/FT-CAND. 

-0.00 


WALLOPS FLIGHT 276 
TIM«=S 

-0 -0 



BEWniX FLIGHT 92 LANDSAT-T TMAGE l^TWlsisi WALLOPS FLIGHT '275 


LOCATION-BOAT 

TAPE TIME 

LINE CQL 

TAPE 

TI HE 

LINE 

COL 

TIMES 

LEE HALL 

-0 -0 

^0 -0 

6741314 

1115 

1523 

729 

-0 -0 


SURFACE 


TIME lEDTJi HOURS 

1230 

SAMPLE DESIGNATION 
STATION 

SLHIJ 

EXTINCTION tSURFJ 
HIC.-AMP/FT-CANO. 

-0.00 

EXTINCTION (.5 M) 
HIC.-AHP/FT-CAND. 

1 

o 

$ 

o 

o 

EXTINCTION 11. Ml 
HIC.-AHP/FT-CANO. 

-0.00 

EXTINCTION (1.5H> 
MIC.-AHP/FT-CAND. 

O 

• 

o 

o 

EXTINCTION (2. M) 
HiC.-AMP/FT-CAND, 

“O.OQ 

CURRENT SPEEO-IH 
KNOTS 

-0.00 

CURRENT DTR.-IH 
DEGREES 

-0 

P ART ICLES/ MICRO-LTR 
(0-. 5 MICRON BANDl 

-0.000 

PAR T I C LES / H rC RO-LTR 
t. 5-1 MICRON BAND) 

—0 .000 

PARTICLES/MICRO-LTR 
TI-2. MICRON BAND) 

-O.OOD 

PARTI CL ES / HICRO-LTR 
12-4. MICRON BAND) 

-0.000 

PART ICLES/HICRD-LTR 
{4-B. MICRON BAND! 

-0,000 

pArtiGles/hicro-ltr 
18-16 MICRON BAND) 

-0.000 


iMTivnei aoo3 ao 


BENDIX flight 92 LANDSAT-I IHftGE L&7A-15X31 WALLOPS FLIGHT 276 


LOCATION-BOAT 

TAPE 

TIKE 

LINE 

COL 

TAPE 

TIKE 

LINE 

COL 

TIMES 

SUNKEN HDW 
SURFACE 

3308037 
RUN 6 

U20 

443 

23 

6741314 

1115 

1570 

123 

lOlB 


TIME tEDTl, HOURS 

1020 

SAMPLE DESIGNATION 
STATION 

SSMIC 

DEPTH 

METERS 

1.20 

5ECCHI DEPTH 
METERS 

.46 

CHLOROPHYLL A 
MG/H3 

2. DO 

CHLOROPHYLL B 
HG/H3 

-0.00 

CHLOROPHYLL C 
KG/H3 

-0,00 

PHAGOPHYTINS A 
HG/M3 

Q.OO 

CAROTENOIDS 

HG/H3 

-0.00 

TURBIDITY 

HG7L 

23.00 

TOTAL SOLIDS 
HG/L 

7.30 

INORGANIC SOLIDS 
HG/L 

2.00 

TRANSMITTANCE 

PERCENT 

-0,00 

HIND SPEED 
KNOTS 

“0.0 

HIND DIRECTION 
DEGREES 

-0 




T 


BENDIX flight 92 LAMDSAT-I IMAGE 1674-15131 WALLOPS FLIGHT 276 
LOCATION-BOAT TAPE TIME LINE CQL TAPE TIME LINE COL TIr4=S 

SUNKEN HOW 3308037 1120 443 23 6741314 1115 1570 123 1018 -0 

SURFACE RUN 6 

TIME (EDT)t HOURS 1020 ^ V 

SAMPLE DESIGNATION SSMIC 

STATION 


CURRENT SPEED 
KNOTS 

-0.00 

CURRENT DIRECTION 
DEGREES 

-0 

TIDE 

HIN. SINCE HHW 

-0 

TEMPERATURE 
DEGREES C 

-0.00 

SALINITY 

PARTS/IOUO 

-0.000 

DISSOLVED 02 
MG/L 

-0.00 

ACIDITY 

PH 

-0.00 

INORGANIC ND2 
HG/L 

-O.OROC 

INORGANIC NOB 
HG/L 

. 1000 

INORGANIC P04 
HG/L 

.0600 

FLUORESCENCE 

HG/L 

-0.00 

SOLUB. QRG. CARBON 
MG/L 

8.0 


EXTINCTION I DECK) 
HIC.-AMP/FT-CAND 


- 0.00 


WALLOPS FLIGHT 276 
TIMES 


BENDIX FLIGHT 92 LAMOSAT-I IMAGE 1674-15131 
LOCATION-BOAT TAPE TIME LINE COL TAPE TIME LINE COL 

SUNKEN HOW 3308037 1120 443 23 6741314 1115 1570 123 
SURFACE RUN 6 


time IEDT), hours 

1020 

SAMPLE DESIGNATION 
STATION 

SSHIC 

EXTINCTION ISURFJ 
HIC.^AHP/FT-CAND. 

-0.00 

EXTINCTION C.5 M) 
MIC.-AHP/FT-CAND- 

-0.00 

EXTINCTION (I. Ml 
HIC,-AHP/FT-CAND. 

-0.00 

EXTINCTION U,5M) 
MIC,-AHP/FT-CAND. 

-0.00 

EXTINCTION (2. Ml 
MIC.-AHP/FT-CAND. 

-0.00 

CURRENT SPEEO-IH 
KNOTS 

-0,00 

CURRENT DIR.-IH 
DEGREES 

. . -0 

PARTICLES/ HICRO-LTR 
to-. 5 MICRON BAND] 

-0.000. 

PARTICLES /MIC RO-LTR 
1.5-1 MICRON BAND! 

-0.000 

particles/hicro-ltr 

51-2. MICRON BAND) 

-0.000 

PARTieLES/HICRQ-LTR 
(2-4. MICRON BAND) 

-0,000 

PARTIGLES/HICRO-LTR 
(4-8. MICRON BAND 1 

-O.OOG 

PARTICLES/HICRO-LTR 
(8-16 MICRON BAND) 

-0,000 


lOlS -0 
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TifflLE I.- FLIGHT TIMES FOR WALLOPS AIRCRAFT 


(MOCS AMD MSP) 


Flight Line Time 

1 0937 

2/l" 09ii5 

3 0955 

h 1011 

5 102if 

6/1 1035 

7/1 lOliO 

8 10it9 

9 1056 

6/2 1113 

7/2 1119 

10 1126 

2/2 1147 


42 


EDT 

■ 0940 

■ 0948 
• 1008 

■ 1018 

■ 1030 
. 1036 

■ 1042 
• 1053 

■ 1100 

■ 1114 
. 1120 

■ 1130 

■ 1150 


TABLE II. ~ PLIGHT TIMES FOR BEHDIX AIRCRAFT 


(AIRBORNE M2S) 


Time, EDT 

Run Time 
Min; Sec 

8:30 - 8:40.10 

2:10 

10:23 - 10:24.55 

1.55 

10:35 - 10:40.00 

5:00 

10:45 - 10:54.30 

9:30 

11:00 - 11:01.45 

1:45 

11:12 - 11:33.00 

12:00 



rJ- 


TABLE III.- GROUMD TRUTH SAMPLING FREQUENCY 
AMD REMOTE SENSING PLIGHTS 


Ground Truth 
Data 

Collectiona 


Water Sample Approximate Remote Seasina Times 
Time MOCS 

Designation ( l) & MSP M2S LAHDSAT 


09'i5 

0935 

0955 

1015 

1035 

1055 

1115 

113.5 

1155 

1215 

1235 


( 2 ) 

A 

B 

C 

D 

E 

F 


X 


X 


H 


(1) Watei* Sample Designation is» for example* SKIA -where 

S " Surface; N - Norfolk; 1 - Boat 1; and A is time (0935 Hr) 

(2) Extra Sample in anticipation of Bendix M2S fly-over 


kk 








TABIiE IV SPECTRAL RAHGES AED BARDS FOR REMOTE SENSORS 


Sensor 

Multi spectral 
Photography 

MOCS 

M2S (Airborne) 


MSS (lAHDSAT-I) 


Bands 


Visible & Near IE 


See Table VI 


ItOO - 700 nm 


20 bands, 15 nm wide 
(UOO-415, 1415-1^30, etc.) 


380 - io60 nm 
+ Thermal 


500 - 1100 nm 


Band 


Range 


1 

380 

— 

440 nm 

2 

U40 

- 

490 nm 

3 

495 


535 

k 

540 

— 

580 nm 

5 

580 

— 

620 nm 

6 

620 

— 

660 nm 

7 

660 

- 

700 nm 

8 

700 

— 

740 nm 

9 

760 

- 

860 nm 

10 

970 

- 

1060 nm 

Thermal 

8000 

- 

13,000 nm 

Band 4 

500 

_ 

600 nm 

Band 5 

600 

- 

700 nm 

Band 6 

700 

- 

800 nm 

Band 7 

800 

— 

1100 nm 



TABLE V.- FLIGHT ALTITUDES, FIELDS OF VIEW, 
AND RESOLUTION OF REMOTE SENSORS 


Sensor 

Altitude 

Kilometers 

Field 
Width, m 

of View 
Length, m 

Resolution, m 

Multispectral 

Photo. 

5.3 

7300 

7300 

1.5 - 3 

MOCS 

5.3 

i6oo 

Continuous 

10.6 X 21.4 

M2S (Airhorne) 

2.4 

6800 

Continuous 

7 

MSS (LANDSAT-1) 

TOO 

185,000 

175,000 

70 - 100 


« 

Standardized image format; data are continuous. 


TJfflLE VI.- MULTISPECTRAL PHOTOGRAPHY SMSOR COM»LEMENT 
AIID CAMERA SETTINGS 


Camera 

Pocal 

Length 

Filter 

Film 

Format 

3 

Film Type 

Speed 

(Sec) 

f 

Humber 


{mm) 


(mm) 




1. Hasselblad 

4o 

5540 ( green 

TO 

2402 Black & 
White 

1/250 

4 

2. Hasselblad 

40 

5250 (blue green 

70 

2402 Black & 
White 

1/250 

4 

3. Hasselblad 

40 

12 (yellow)^ 

TO 

2402 Black & 
White 

1/250 

11 

4. Hasselblad 

40 

89B (hir)^ 

TO 

2424 Black & 
White 

1/250 

5.6 


^aird-atomic B-3 optical filter -with central wavelength of 55^+0 and 
5250 anstroma 

^oda]s; Wratten optical filter number 


Kodak film mimber 




J J J 


TABLE VII.- GROUND TRUTH MEASUREMENTS 
Parameter 
Wind Speed, knots 
Wind Direction, degrees 
Temperature, °C 
Salinity » ppt 
Dissolved 0^, mg/ 5. 
pH 

Sec chi Depth, m 

3 

Chlorophyll a, mg/m 

3 

Chlorophyll h, mg/m 

3 

Chlorophyll^ c, mg/m 
Inorganic PO^^, nig/S- 
Inorganic mg/H 

Inorganic NO^j mg/^> 

Phaeophytins a, pg/Jt 

3 

Carotenoids , mg/m 

Water Depth , m 

Current Speed, knots 

Current Direction, degrees 

Transmittance, m 

Total Susp. Solids, mg/ 5. 

Total Inorg. s/s, mg/ a 

Tidal Conditions^ 

Size Fractions, particles/ t 
0.0-0. 5 P 
0.5-1.0y 
, , ; 1.0-2. Op 
' 2.0-i».0p 
l|.0-8.0p 
8.0-16 . Op 

200 - 900 nm Scan 

200 - 900 nm Acetone extract scan 

"^Hr and min after mean hi^ water (MHW) or mean low water (MLW) 




N 



Figure 1,- Experimental area showin Wallops aircraft flight lines and grotind truth test 

areas. (Sensors were MOCS and MSP). 
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Pigure 3.- Ground truth station locations and water- samples . 
(a) Horfolk area- 


iWlllhri, 
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Figure 4.- The spectral variation of optical transmittance, T, for 5250 & 5540 B-3 
Baird-Atomic and number 12 and 89B Wratten optical filters. 




OPTICAL SCHEMATIC 
RIGHT RED 


BLUE 


FACE OF IMAGE 
DISSECTOR 

REIMAGING 
- LENS 

DIFFRACTION 
• GRATING 

"collimating 

" LENS 
SLIT 

OBJECTIVE LENS 


SPECIFICATIONS 

400-700 nm SPECTRAL RANGE 
15 nin SPECTRAL RESOLUTION 
20 SPECTRAL BANDS 
150 SPECTRA/ SWATH WIDTH 
17.1° FIELD OF VIEW 

22.5 pounds 

7.5 watts 

.35 cubic feet 


FLIGHT DIRECTION 


Figure 5.- Optical schematic and specifications of 


MOCS, 









Bendix "Maxicard" 


1 



Amplifier 


Figure 6.- Bloclc diagram of the Bendix (airhorne) multlspectral scanner (M2S). 





laJ 5?5G <^ue-^reenl B-3 BAIRD-Atomic optical filter 


tdi tWB infear-'nfraredi Wratfert octicat filter. 


£ thf- Mjse? River from eiloTO'ttix altitude o" "4y 2S, 1974. In photajraphv 43 fo a6 is shown the HopeiwII area 
Mat !o .■'teyf • f-jint. la p£;:i»tri;i)h <7 is hown City Point again and in 48 and 49 i; shown the jamws at the’mouth 
i'.janoms.;. Rijfr. The tirn of the photographs is Oefvr :n 10.35 and IftSO laslern da'tiignl saving time. 
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LINE NUMBER -31 


Figure 9*- MOCS identification of points along Scan Line .1+1 (shown in figure 8) 
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